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The FHlight Grew Operating Manual (FCOM) provides operating crew members with
information on the ATR 72 technical procedures and performance characleristics. it
will be used as a crew manual for traming purposes.

The contents are divided into four parts

o INTRODUCTION
» Part 1 : Systems deseriplion
» Part 2 ; Procedures and techniques

Part 3 : Performances.

FCOM is complememtary Le the approved airplane flight manual.

Any comment or suggestion related to the content of the FCOM should be
addressed to

= AVION DE TRANSPORT REGIONAL

| DIRECTION SUPPORT EXPLOITATION FOR PRINTING
1. ALLEE PIERRE NADOQT AND
31712 BLAGNAC CEDEX DISTRIBUTION

FRANCE

ATR TRAINING CENTER
ATC/T/GSO

FOR TECHNICAL

1. ALLEE PIERRE NADOT OR
AN712 BLAGNAC CEDEX PROCEDURAL
TEL : 61-9313-80 CONTENT

FAX | 61-9313-67
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 DEFINITION OF THE PAGE
A page is defined by :

- a reference : Part / Chapter / Section / page number
Example : 2.05.10 page 20

- effectivity crileria determining the page sequence
Example : Equipment, Madification, Engine...

A page with a given reference may have several sequences :
Example ; 2.05.10 page 20

.......................... Sequence 001
Mod XXXX . ... ... ... ..... Sequence 002
Mod XXXX +YYYY .. ........... Sequence 003

Alt the sequences cover, for a given reference, all aircraft of a specific lype. These
airlines receive a part of these sequences lo cover their float.

A sequence can be valid for several aircraft but an aircraft can not have several
scguences.

' PAGINATION |
S

TOP OF PAGE

(1) @ (3) {a) ﬁ’\

- AFCS “"_—L_-r-ﬂjmat.zo 1
b o]
1 [

| AIR72
‘ F.C.O.M. | ) CONTROLS ‘

@jé“) (& (T (s

“00-00-10-002-AD01AR

ROFA

(1) GIE ATR logo {or airline logo)
« aircraft type
» manual type

(2) Title of Chapter
(3 Number of part, chapter and section in the manual

() Page Numbering
Particutar case : a page followed by an alphabetic letter must be inserted
hetween 2 pages.
Example : page 11A must be inserted hetween page 11 and 12,

(3) Sequence number : this code is used by the manufacturer for the manual
management. It depends on the modification, engine, unit, atc.
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(6) Zone for airline : if 2 letters (XX} are indicated on the page, this one is cusltomized
to airling XX.

(1) Date of revision {dale of page issue)
Zone for standard

(3) Zone for unit

Title of section

BOTTOM OF PAGE

Mod. 1 1175 Eng. : Model :

w r
@ (2) )

ROFA-QD-09-1CG-003-AD01AA

(1) This modification zone can contain up to 4 madilications applicable for this page.
Above 4 modifications, a GM N° (9 XXX) relative to several modifications will be
indicated. This number will alsoc be indicated in the table, page 0.00.45.

(2) Indication of engme type instatled on aircraft ; if there is no indication, the page is
valid for all engines (PW124, PW127...).

(3) Indication of aircraft type and mode.

| MANUAL UPDATE

Your manual comprises 2 types of pages !

-- white pages {normal)
- yellow pages (temporary)

These 2 families of pages {white and yellow) have a separated management.
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WHITE PAGES (NORMAL)
They are issued for a normal revision.
YOU HAVE JUST RECEIVED A NORMAL REVISION (WHITE)

Refer to SHIPPING NOTE NORMAL PAGES (SNNP) which precises if it is a total
shipment. In that case, throw all the pages of your tast manual and replace them by
the new shipment.

IF IT IS NOT A TOTAL SHIPMENT

You must received :

the LIST OF NORMAL REVISIONS {LNR)

— the revised or new white pages

— the SHIPPING NOTE NORMAL PAGES (SNNFP)
This note lists all revised, new or cancelled white pages, and anly these pages,
during the last revision. This note serves as guide to update your manual.

Example :
€. » : 1.05.20 p.1: replace the old page by the revised page
« ADD » . 1.06.40 p.2 : add new page

« DESTRAY » ; 1.10.20 p.3 : delete old page

When you have flinished the update, you can throw the SHIPPING NOTE NORMAL
PAGES (SNNP)
- @ new LIST OF EFFECTIVE NORMAL PAGES {LENP) :
This list sums up all white pages Lo be found in your manual after the update.
YELLOW PAGES {TEMPORARY)

They are issued during a temporary revision, as it is impossible to wait unti! the issue
of a Normal Revision.
You reccive a temporary revision (yellow)

—the LIST OF TEMPORARY REVISIONS {LTR)
A temporary fevision X must remain in your manual as long as a date does not
appear in column « Qutput Date »

— the revised or new yellow pages

— the SHIPPING NOTE TEMPORARY PAGES (SNTP)
(same action that update of normal white pages).

- the LIST OF EFFECTIVE TEMPORARY PAGES (LETP) : it lists all yellow pages to he
found in your manual after update of your last Temporary Revisien.
1111 by another Temporary Revision numerically higher.
In case you have a yellow page and a white page for one page :
— you keep the while page
— you place yellow page on the white page and until next revision, the
information of yellow pages have priorty.
in any case, please pay attention to sheets effectivity on the lists of
effective pages.
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(2) On your manual, on pages having a technical revision, code « R » may

The FCOM is customized for each airline.

In the lsts of effective pages, each sheet is represented by Z lines °

— the first line concerns the recto
— the second line concerns the verso,
when recto and verso are printed.

It only recto sheet is prinfed, it is represented by a hne.
Each sheel is associated with one {or several) number which represents the aircraft
FSN (Fleet Serial Number). The sheet is exclusively associated with a specific aircraft

in an airline.

appear on the LH margin. This code identifies the part of the text which
has been modified on the page.

At page 0.00.47, you wilt find the list of the different registrations of your aircraft.

To understand the effectivity of the sheets, you must read :

Example : XX 0401 - 003 = XX 0071 to 003 —» 3 aircraft valid

XX 001 + XX 003 = XX 001 and 003 — only 2 aircraft valid
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AAS Anti-icing Advisory System
ABNORM {ABN) Abnomal
AC Alternating Current
ACARS ARINC Communication Addressing and Reporting System
AC BTC AC Bus Tie Contactor
AC BTR AC Bus Tie Relay
ACCU Accumulator
AC EBTC AC Emer Bus Transfer Contactor
ACW Alternating Current Wild Frequency
ADC Air Data Computer
ADF Automatic Direction Finding
AD! Attitude Director Indicator
ADS Air Data System
ADU Advisory Display Uni.
A/EREC Aulo Erection
AFCS Automnatic Flight Control System
A/FEATH Auto Feathering
AFT Rear Part
AFU Auto Feather Unit
AGB Accessory Gear Box
AGL Above Ground {evel
AH Ampere — Hours
AHRS Attitude and Heading Reference System
AHRU Attitude and Heading Reference Unit
AlL Aileron
ALT Altitude
ALTM Altimeter
ALTN Alternate
AMP Ampere
ANN Annunciator
ADA Angle of Attack
AP Auto-Pilot
APC Active Phase Control
APP Approach
APU Auxiltary Power Unit
ARM Armed
ASAP As Soon As Possible
ASCB Avienics Standard Communication Bus
ASD Accelerate Stop Distance
ASI Air Speed indicator
ASTR AC Stand by Bus Transfer Relay
ASYM Asymmetry

ATC Air Traffic Controt
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ATE Automatic Test Equipment

ATPCS Automatic Take off Power Control System

ATT Attitude

ATTND Attendant

AUTC Automatic

AUX Auxiliary

AVAIL Availabile

AZ Azimuth

BARO Baromeiric

BAT Battery

BC Back Course

BITE Built in Test Equipment

BPCU Bus Power Gontroi Unit

BPU Battery Protection Unit

BRG Bearing

BRK Brake

B-RNAV Basic Area Navigation

BRT Bright

BSC Battery Start Contactor

BTC Bus Tie Contactor

BTR Bus Tie Relay

BXR Battery Transfer Relay

CAB Cabin

CAC Crew Alerting Computer

CAP Crew Alerting Panel

CAPT Captain

CAT Category

C/B Circuit Breaker

CCAS Centrailized Crew Alerting System

CCW Counter clockwise

CD Coefticient of Drag

CDI Course Deviation Indicator

GFG Constant Frequency Contactor

CG Center of Gravity

CHAN Channel

CHC Charge Contactor

CHG Charge

GiL Check List

CL Condition Lever

CL Coefficient of Lift

CLA Condition Lever Angle

CLB Climb
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CLR Clear
CM Crew Member
CMPTR Computer
GCOM Gommunication
COMPT Gompartment
CONFIG Gonfiguration
CONT Continuous
CORRECT Correction
CPL Auto Pilot Coupling
CGRC Continuous Repetitive Chime
GRS Course
CRT Cathodic Ray Tube
CRZ Cruise
CTL Control
CVR Cockpit Voice Recorder
CW Clockwise
DADC Digital Air Data Computer
DADS Digital Air Data System
DC Direct Current
DEC Declination, Decrease
DELTAP Differentiat Pressure
DEV Deviation
DFDR Digital Flight Data Recorder
DFZ 600 Flight Control Computer
DGR Degraded
DH Decision Height
DIFF Differential
DISCH Discharge
DIM Light Dimmer
DIST Distance
DME Distance Measuring Equipment
DN Down
DSPL Display
EADI Elactronic Attitude Director indicator
EBCC Emergency Battery Charge Contactor
EBTC Emer Bus Transfer contactor
ECU Electronic Control Unit
EEC Engine Electronic control
EFiIS Electronic Flight instrument System
EGHR Exiernal Ground Handling Relay
EHSH Electronic Horizontal Situation Indicator
EHV Electro Hydraulic Valve

ELEC

Eiectrical
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ELV Elevation
EMER Emergency
ENG Engine
EPC External Power Contactor
EQPT Equipment
ESS Essential
ET Elapsed Time
ETOPS Extended Twin Operations
EXT Exterior, External
EXC External Power/Service Bus Contactor
F Farenheit
FAIL Failed, failure
FCOC Fuel Cooled Oil Cooler
FD Flight Director
FDAU Flight Data Acquisition Unit
FDEP Flight Data Entry Panel
FEATH, FTR Feathered, Feathering
FF Fuel Flow
FGC Flight Guidance Computer
FGS Flight Guidance System
Fl Flight idle
FLT Flight
FMA Flight Modes Annunciators
FMS Flight Monitoring System
FIO First Officer
FOS Flight Operations Software
FQl Fuel Quantity Indication
FT Foot, Feet
FTO Final Take Off
FU Fuel Used
FWD Forward
GA Go Around
GAL Galley
GC Generator Contactor
GCU Generator Control Unit
GEN Generator
Gl Ground idle
GMT Greenwitch Mean Time
GND Ground
GNSS Giobal Navigation Satellite System
GPS Global Positioning System
GPU Ground Power Unit
GPWS Ground Proximity Warning System
GRD Ground
G/S Glide Slope
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GSPD Ground Speed

GXS ACW Generator/Service Bus Contactor

HBV Handling Bieed Valve

HD Head Down

HDG Heading

HDLG (HDL) Handling

HEBTC Hot Emer Battery Transfer Contactor

HF High Frequency

HI High

HLD Hold

HMBTC Hot Main Battery Transfer Contactor

HMU Hydromechanica! Unit

HOBY Handling Overbeard Valve

HP High Pressure

HSI Horizontal Situation Indicator

HTG Heating

HU Head Up

HYD Hydrautic

IAF Initial Approach Fix

IAS indicated Air Speed

IDT Ident

IGN Ignition

ILS Instrument Landing System

IMU Initial Measurement Unit

IN Inertial Navigation

iNC increase

IND indicator

INJHG inches of Mercury

INHI Inhibit

INOP Inoperative

INS Inertial Navigation System

INST Instrument

INT Interphone

INU Inertial Navigation Unit

INV Inverter

IRS Inertial Reference System

ISOL isolation

ISV Isolation Shut-off Vaive

ITT Inter Turbine Temperalure

KHZ Kilo-Heriz

KT Knot

LAT Lateral

LAV Lavatory
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LB Pound
LBA Lowes! Blade Angle
LDG Landing
LG Landing Gear
LH Left Hand
LIM Limitation
LNAY Lateral Navigation
LO Low
LOC Localizer
LO-PR Low Pressure
LP Low Pressure
LT Light
LVL Level
MAC Mean Aerodynamic Chord
MAN Manual
MAP Ground Mapping
MAX Maximum
MB Millibar
MBCC Main Battery Charge Contactor
MBTC Main Bus Transfer Contactor
MC Master Gaution
MCDU Multifunction Control Display Unit
MCT Maximum Continous
MEA Minimum En route Altitude
MECH Mechanic
MFC Multi Function Computer
MFCU Mechanical Fuel Control Unit
MGT Management
MHZ Megahertz
MIC Microphone
MiN Minimum
MISC Miscellaneous
MKR Marker
MLS Microwave Landing System
MLW Maximum Landing Weight
MM Millimeter
MMO Maximum Operating Mach
MGD Modification
MSG Messages
MSN Manufacturer Serial Number
MTOW Maximum Take off Weight
MW Master Warning
MZFW Maximum Zero Fuel Weight

NAC

Nacelle
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NAV Navigation

NDB Non Directional Beacon

NDB {(GPS}) Navigation Data Base

NEG Negative

NH High Pressure Spool Rotation Speed

NIL Nothing, No Object

NL Low Pressure Spool Rotation Speed

NM Nautical Mile

NORM Normal

NP Propeller Rotation Speed

NPU Navigation Processor Unit

N/W Nose Wheel

NWS Nose Wheel Steering

OAT Outside Air Temperature

0BS Omni Bearing Selactor

oT Other traffic

ouTs Outboard

ovBD QOverboard

OVERTEMP Qvertemperature

OVHT Overheat

OVRD Qverride

OXY Oxygen

PA Passenger Address

PB Push Button

PCU Propelier Control Unit

PEC Propeller Electronic Control

PF Pilot Flying

PFTS Power Feeder Thermat Sensor

PiU Propelier Interface Unit

PL Power Lever

PLA Power Lever Angle

PNF Pitot Non Flying

PNL Panel

POS Position

PRESS Pressurization, Pressure

PRIM Primary

PRKG Parking

PROC Procedure

PROP Propeller

PRV Pressure Regutating Vaive

PSEU Proximity Switch Electronic Unit

PSI Pound per Sguare Inch

PSU Pax Service Unit

PSV Propelier Servo Valve

PT Point

PT (TCAS)

Proximity traffic
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PTT Push To Talk, Push To Test
PTW Pitch Thumb Wheel
PVM Propelier Vaive Module
PWM Pulse Width Modulation
PWR Power
QAR Quick Access Recorder
QT Quart
Qry Quantity
RA (TCAS) Resolution Advisory
RA Radio Altitude
RAD/ALT Radio Altitude
RAD/INT Radio/Interphone
RAIM Receiver Autonomous Integrity Monitoring
RCAU Remote Control Audio Unit
RCDAR Recorder
RCL Recall
RCU Releasable Centering Unit
RECIRC Recirculation
REV Reverse
RGA Reserve Go-Around
RGB Reduction Gear Box
RH Right Hand
RLY Relay
RMI Radio Magnetic Indicator
RNP Required Navigation Performance
RPM Revolution Per Minute
RQD Required
RTO Reserve Take-0Of
RUD Rudder
SAT Static Air Temperature
SB Service Bullatin
SBTC Stand By bus Transfer Contactaor
SBY Stand By
SC Single Chime, Starter Contactor
SCU Signal Conditioning Unit
SDTC Static Inverter Override Transter Contactor
SEL Selector
SGL Single
SGU Symbol Generator Unit
SID Standard instrument Departure
SMK Smoke
SMKG Smoking
S/0 (S0) Shut Off
SOV Shut Off Valve
SPD Speed
SPLR Spoiter
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SPLY Supply
SSR Service Bus Select Relay
STAB Stabilizer
STAR Standard Arrival
STBY Stand By
STR Service Bus Transter Relay
STRG Steering
SVCE Service
SW Swiich
SYNPHR Synchrophaser
SYS System
TA (TCAS) TRAFFIC Advisory
TAS True Air Speed
TAT Total Air Temperalure
TBD To be Determined
TCS Touch Control Steering
TEMP Temperature
TGT Target
TK Tank
TLU Travel Limiting Unit
™ Torque Motor
T/O (TO} Take off
TOD Take-Off Distance
TOR Take-Off Run
TOW Take off weight
TQ Torque
TRU Transformer Rectifier Unit
TTG Time To Go
UBC Utility Bus Contactor
U/F Underfloor
URF Ultra High Frequency
UNCPL Uncouple
UNDV Undervoltage
UNLK Unlock
UTLY Utility
VC Calibrated Airspeed
VENT Ventilation
VERT Vertical
VHF Very High Frequency
VMCA Minimum Control Speed in flight
VMCG Minimum Contorl Speed on ground
VMCL Minimum Conrol Speed during landing approach
VMO Maximum Operating Speed
VNAV Vertical Navigation
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VOR VHF OMNI Directional Range
VSI Vertical Speed Indicator
VU Visual Unit
WARN Warning
WAT Weight Altitude Temperature
WBM Weight and Balance Manual
WOWwW Weight On Wheel
XFEED Cross feed
XFR Transfer
YD Yaw Damper
ZA Aircraft Altitude
/CTH Theoretical Cahin Altitude
IFW Zero Fuel Weight
P Pressure Altilude
ZRA Radio Altimeter Altitude
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METRIC — US US » METRIC
1 milfimeter (mm) = .0394 inch {im 1 inch {in} 75.4 millimeters {mm)
1 meter {m) . 3.281 feet (ft} | foot () = 3048 meter (m)
1 meter {m} - 1.094 vard {yd) 1 vard {yd) - Y14 meter {m)
1 kitometer tkm} - 540 nautical mile {nm) 1 nautical mile {nm) — 1.852 kilometer {km)
L IO I R S 5 | 1pl L 4 I1J5 L1 2pl | I2l L1 I S N N S | | | ipcl'hes
A S D N A T
G meter
Q 10 15 20 25 30
H SN S S D N T S Lo L b §o B DU TN S W S S R
0 1 2 3 4 1] 7 8 9 10
meters
0 i 5 X 4 5 nautical miles
t T L T — T A ™t i p Aee-— =
0 1 2 3 4 5 6 7 8 9 10
ROFA-00-00-60-001-A001AA meters x 1000
1 meter/second {mvs) = 3.281 Feet/second (fi/s) 1 toot/second (ft/s) - 3048 meter/second {m/s)
1 Kilmmeter/hour{knt/hl= 540 knot (ki) 1 knot {k1h = 1.852 kilometer/hour {kmyh)
S teet/second
plQ 5 10 15 25 30
p—l—1 L e e L R e e e S e
Elo 1 2 3 4 5 & 7 g 10
5 meters/second
0 1 | 3 4  Knots o
i“"l'"l I_I H ] i . 1 ] | _'I 1 1 |T 1 1 I1 1 ] JL_TJ__H | Il 1 H J_I 1 | 'I_| ] | |
0 1 2 3 4 5 8 7 8 4] 10
ROFA-CO-00-60-BOY-8G0 AR kilometers/hour
¥ gramme {g) = {.0353 ounce {07} 1 punce {vz} = 78.3% grammes (g}
1 kitogramme = 2.205 pounds {Ib) 1 pound {lb} == 4535 kilogramme {kg)
1 ton {1) = 2.205 pounds {lb} 1 pound {lb} - 0004535 tun {1}
ounces
w 0|, ! ' 1_ "L_r‘_L_“'lT' [ A lr_ 4 1J % Y il k ¥ £ I'I ? T' 1
Elo 1 2 3 4 5 8 7 8 2 10
(I.‘, grammes
¥ ol_ [ W U} ? 1 i L. L 110 TNV RS NV | 11_5 e d I 1 20 p{“;mds
0 1 2 3 4 5 & 7 & 8 1
kilogrammes
0L 1 L L L Smt)ol 1 110(1)001 1 I15@i L i lzm?wlwﬁlr‘ds
0 1 2 3 ' 5 8 7 8 9 10
AOFA-00-00-60-DOi-COOIRA tons
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I Newton (M} = .2748 pound-force (lbf) | pound force {ibf} - 4.448 Newtons {N}
! deca Newton (daN) = 2.248 pound-force (Ibf) 11 pound-foree {Ibf} = .4448 deca Newton {daN)
[F] Pound-force (ibf)
R|OC 5 10 15 20
Clb— b b b L
Elo 1 2 3 4 5 6 7 8 9 10
ROFA-G0-00-60-D02-A201RA Newtons {N)
p 1 bar= 14.505 pound-force per square inch {PS.1) { t pound-force per square inch (PS.]) — 0689 bar
R } millibar {mbar} = 0145 RS.L 1 PS.I - 68.92 millibars (mbar)
E P.S.l
210 5 10 15
¥ t bpdl— bl R dd e e g d
Ri0 1 2 3 4 5 6 7 8 9 10
E ROFA-OD-00-60-002-BO01AA MlmbarSX100
1 liter {}} = .2642 U.S. Gallons 1 US Gallon - 3.78% liters {1}
v t cubic meter {m®} = 784.2 U.S. Gallons 1 US Gallpn = 003785 cubic meter {m?)
0 UsS Gallons
lL} 0 5 10 15 20 25
Nl } 1 | I] | [|| | i F | !Tj | H 1 i %_ i 1 II 1 :I l 1 H i ]TI
El0 1 2 3 4 5 §] 7 8 9 10
ROFA-Q0-00-60-002-COGLAA Liters x 10
M 1 meter x deca Newton (m.daN} 1 pound-force x inch {lbf.in}
0 = §8.50 pound-force x inch {Ibf.in} = 0113 meter x deca Newton {mdaNi
M pound-force x inch{x 100}
Lo 1 2 3 4 5 6 7 a 9
T % H I! I : _T"mJ' I l I ]I T H ll IJ
glo 1 2 3 4 5 6 7 8 9 10
M meters x deca Newton

ROFA-QO-00-ED-QQZ-DODLAA

MO C—A>MUEm—

te0 = g (1 -3 1R = g0 +32

°F
60 40 -20 [3 20 40 60 80 1(?0 120 140 160 180 2002202402602303003.’1.’0

r 1 E . qk- | ' ] l - i A L E - 1I i T 1. L_l___l.._._._.l_r_.._._l_
B0 40 20 4 20 40 60 80 100 120 140 160
‘C

ROFA-00-00-60-G0Z-EO0D1AA




7» AIRCRAFT GENERAL 1.00.00
ATR T2 P1 | o001
F.C.O.M. CONTENTS DEC 96
1.00.00  CONTENTS
1.00.10  GENERAL
1.09.20  COCKPiT
106030  DOORS
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30.2  CONTROLS
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1.00.40  LIGHTING
a0.1  DESCRIPTION
40.2  CONTROLS
40.3  ELECTRICAL SUPPLY/MFC LOGIC
1.00.50  WATER AND WASTE SYSTEM
50.1  DESCRIPTION
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AIRCRAFT DIMENSIONS AND GRAOUND CLEARANCES

7 |

: N
/ﬁjﬂ IJCIDH{D]IJD' gl

"]

—1

:ﬂ—r

- /’;_Jl_ ;?
F J, ;_-jag ;\hf;

J

A0FA-01-00-10-001-mQD02AR

L

L]

VERTICAL CLEARANCES (A — J)

CPERATING EMPTY MAXIMUM RAMP WEIGHT
WEIGHT
CG 25% CG 14% CG 37%
ft m H m ft m

A 10.80 3.29 10.43 3.18 10.73 3.27
B 2.16 0.66 1.717 0.54 2.06 0.63
C 4.00 1.22 3.61 1.10 3.90 1.19
] 4.88 149 4.66 1.42 4,40 1.34
E 25.33 1.2 25.16 1467 24.617 7.52
F 10.46 3.19 10.13 J.09 10.23 3.12
G 3.97 1.21 3.64 1.11 3.74 1.14
H 12.50 3.81 12.20 3.72 12.17 3N
J 22.87 6.97 22.70 6.92 22.24 6.78
a -1°011 -1°183 -0°550

K 5Ft 6.3in. 1.683 m

L 35 F 4.8in. 10.79 m

M 83Ft t5in. 27.166 m

N 23 FL 11.8in. 7131 m

P 13F 94 in. 4,100 m

R Z6 F1 6.9in. 8.100 m

S BEFt 9 in. 27.050m
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TURNING CAPABILITY ON GAOUND

ROFA-QL=D00ul0=002-A001AA

v
THEORETICAL CENTER Mmﬁsum
OF TUAN FOR MINIMUM PAVEMENT
TUANING RADILS SLOW WD EOR
CONTINUOUS TURNING. 180° TURN
APPROXIMATELY IDLE
THRUST ON ALL ENGINES.
NQ QIFFERENTIAL
BRAKING.
| J
o
\\H
T
‘\____\_\_\_\______
FEET
INCH
METER
TURN-
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CABIN CROSS SECTION
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LOCATION OF THE TAIL PROP

On ground during passengers boarding/desembarquing, the tail prop must be installed
on the tail skid to avoid a possible pulling-up.

[ /]

~———————— TAIL SKIO

-ig}-———————— TAIL PACF

AQFA-01=00-10-004-A001RA

TEFIEAEi T iiiiiiiailss

Note : When not used, the tail prop is stored in the rear unpressurized area of the
aircraft (beyond the aft bulkhead).

TAIL BUMPER

_—~ SKIN PANEL

B0-10-004-BODLAR

;
SKID SHOE e

AOFA=0I-

At each walk ground, inspect skid shoe :
If it is stnpped, check the red indicator :

— If this indicator does not show evidence of wear, aircraft can be flown.
- if this indicator shows evidence of wear, maintenance action is required.
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R LOCATION OF ANTENNAL
ADF 1 VHF 2 ESEARTGCE:W - voRLOC 12
VHE 1 —— e L TFIAI"«ISMITTER_|* / X]’
CAS
WMLS t+2 —a_.)-* _’\ \ - HF
~)  OMEGA 1
WEATHER T OMEGA 2
RADAR :
GUOE - ....J.‘(’r. . ‘_
oME2 — \ ADF 2 L\"HFE L MR
DME 111_—61 ] MARKEH
aTCE AAIMC ALTHAETER
mDALTIMETEFI— MARKER  \WE2 — gﬂmﬁ;

ATC 2

= ATCT 'T—

s Msz ——

2 VORLOG 17
L WEATHER ﬁ. " u

= RADAR {peg’' &% & B W

S + BUDE i I [

: v ;* |

g  MLS1 T j

= e e ] . ADF‘I W

. oo ADF 1 | EMERGENCY LOCATOR
a VHF 1 -—— TCAS ADF 2 T TRANSMITTER

Nota @ Number and location of anlennae may change depending on the versions. All
possibilities are drawn on these views.
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CAPT and F/Q seats are mounted each on a base secured o the floor on each side
of the center pedestal. They are mechanically adjustable along the three axes for

1 -CENTER PEDESTAL 4 -OBSERYER SEAT

2 -F\O SEAT § -LH SIDE CONSOLE
3 -RH SIDE CONSOLE & -CAPTAIN SEAT

individual comfort. They are equipped with adjustable folding anmrests.

The observer seat is located behind the pedestal and between electronic and electric
racks. When not in use, the ohserver seat can be stowed facing the electronic rack

(position A}, in the cargo compartment {position B} allowing the observer to move in
the cabin, or transversely along the electronic rack (position C}.

Safety pins enable the observer seat to be rocked backward in order to facilitate

emergency evacuation in case of jamming.

The three seats are equipped with full harness including an inertial reel with locking

handle for the shoulder hamess.




!! i ARCRAFT GENERAL 1.00.20

P 3 601
AIR72
FC.O.M. CGCKPIT GEC 96
CAPT/F/0 SEATS
LUMEBAR CONTROL
L DOWN
l". " o )
. ARMPEST ADJUST -
CONTROL
LUJMEAR iN/OUT
CONTROL

Nt .
=1 LT~ e

(=] LN
] v,
2 > ) \—E'_' CONTROL
=
L3
: ; \_ VERTICAL ADUUST t
5 / \ \ CONTROL ;’x '
*  RECUNE _/ A R \_ HORIZONTAL ADJUST {-f \
CONTROL COWTROL -

-dSERVER SEAT

SEAT LOCGHING BUNGEE HANDLES COUBLE HINGE
CONTROL l I'l.,
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COCKPIT PHILOSOPHY

—_—

Status and failure indications are integrated in the pushbuttons. Pb positions and
ilirminated indications are based on a general concept with the “hight out” condition
for normal continuous operatien according to the basic rule.

With few exceptions, the light illuminates to indicate a failure or an abnormal
condition. Whenever possible, the failure alert is integrated in the pb which has to be
operated for corrective action.

PUSH-BUTTONS POSITION BASIC FUNCTION
IN (DEPRESSED) ON, AUTD, NORM
OUT {RELEASED) OFF, MAN, ALTN, SHUT
COLOR INDICATION
No light illumninated except flow bars Normal hasic operation
BLUE Ternporarily required system in normal
cperation
GREEN Back up or alternate system selected
WHITE Selection other than nommal basic
operation
AMBER Caution indication
RED Warming indication
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30.1 DESCRIPTION
LOCATION
:. SERVICE FILOTS EMERGENCY
a DEOF' HATCH
: \ : —
gq Dwanowp uon!:’@n
: : :
= FoawnuS'moucs GARGO” DOOR EMERGENGY
= ACCESS HATCH NON PRESSURIZED ZONE exT

ENTRY DOOR

The entry door is an outward opening, non plog type door with a net opening of
12 om (28.5") wide {(without hand-rail{s) } and 1.75 m (68.8"} high.

The mechanism is essentially composed of two handles, a lifting cam and locking
shoot balts placed on the rear part of the door (for door operating, refer 1o 1.07.30).
Attached to the integrated stair structure are folding hand-rads which, by means of a
link to the fuselage slructt!re automatically erect when the door is epened,

sy
HANGRAILS - ———lr// /
HAMDLE //

H:s'.END-HNL ‘{?x& }% //, \\\‘\
\ - i
' EI::EEH!TG 3—_‘ ¥ ///.

~A0-Q001-Bi6§020

=04

ROFA-DI1
LA
W\
A

Note : Remove the pin after closing and insiall it before opening.
SERVICE DDOR

The service door is an oulward opening, non plug type door with a net cpening of
69 cm {277} wide and 1.27 m {507} high.
Opened position is forward. Door operation can be performed manually from inside or
outside of the airplane {refer to 1.07.30).

INTERNAL DOGRS

A forward opening hinged door separates the forward cargo compariment and the
passenger compartmeat, A {atch operated by a knob on the cabin side and a safety
key frem the carge side is provided. In case of emergency it can be forced opened in
either direction.

Smoke doors separate the forward cargo compartment from the cockpit. Four safety
pins are provided {two on each side) in order to remove the doors in case of
emergency.
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CARGO DOOR

The cargo door is an putward opening, non plug type

door hinged at its upper edge giving a net clear opening

of 1.30 m {51%} wide by 1.5%7 m {62"} high.

The door is actuated by an electrical actuator. ELECTAICAL
% A hold-open strut meintains the casgo door in the open
= position. It alse protects the door from wind gusts.

/L@ Fhwl ‘i@ GARGO DOOR *

e \,
{R ./ w m—————OPERATING PANEL \‘\ !

ELECTRICAL OPERATING
The cargo door is unlocked by two levers and operated from a panel located outside,

ROFA=QLl-D0=-30-002-
R

Operating Pansl

(8) 5

Ta—

—_ _— x_‘_/\
cna BAY

: ARMED LT ON Hot QO
; “@QO@@%

Q == (O) T o
% é L f\,/




!! i AIRERAFT GENERAL 1.00.30
F 3 110

AIR72
F.C.O.M. DOORS : JUN 97

() Panel cover switch
Connects the Geound Handling Bus on line when the panel cover is opened.
@ Ground Handling Bus " ON BAT” red light

Is ON when Ground Hardling Bus is directly supplied by Hot main Bal Bus.,
Note : This light shows that the main battery is emplying even if the BAT toggle

switch is in "0FF position {visible even when the ganel cover is closed].
() Cargo Bay fight switch
Allows activation of the cargo bay light from outside.
(&) Actuator Selection Switch

ks used to operate the doer {opening or closing} when the "SELECT ARMED” green
light ts ON.

® "Carge Door latched” biue light
Is ON when all door hooks and latch locks are fully engaged.

(8) “Selector Armed” _green light

Is ON when Actuator Selection Switch working conditions are met,
These conditions are

- Panel cover opened
— Door unlocked by operating handie : all hooks are disengaged {and FWD latchlock

is unfastened).




!! s AIRCRAFT GENERAL 1.00.30
P4 100

AIR72
FC.CM. U0ORS JUNS7

To open cargo door

— Push flap to grasp handle of the upper lever.

— Depress handle and pull the upper lever fully down.

— Pull the lower lever fully down.

— Qpen flap for access to cargo door control panel {green light illuminates).
- Press selector 1o FOPEN until door is completely opened.

— Make sure selector refurns to neutral position.

— Lock folding strut.

To close cargo door

— Unlock folding strut.

— Open flap for access to cargo door control panel.
Press selector to | CLOSE | until door is completely closed.

- Fold back the lower Tever in its recess,

- Depress handle or the upper lever and fold it back in its recess.

- Make sure blue light is ON {door locked in clesed positon) selector has retumed to
neutral position and green light is OFF.

All the lights of the aperating panel may be tested by depressing them.
As long as the cargo door is not ciosed and all hooks engaged, the “CARGO UNLK
light illuminates amber on the cockpit overhead panel.

MANUAL OPERATING

In case of electrical actuator failure, it is possible to open or close the carge door with
a hand crank, introduced in an adjusted shaft drive of the actuator.

FORWARD AVIONICS COMPARTMENT ACCESS HATCH

An inward opening manually operated hatch in the ferward section of the nose landing
gear bay gives external access o the avionics compartment behind the main
instrument panel.

COCKMIT COMMUNICATION HATCH

A machined door with a net opening of 17.5 c¢m {7”) wide and 15 cm (6"} high is
located immediately below the CAPT side window.




!é ’ AIRCRAFT GENERAL 1.90.30
P 5 001

AIR72
FC.O.M. DOORS DEC 96

EMERGENCY EXITS

JCKPIT

One plug type hatch located in the cockpit roof is provided as an emergency exit for
the fiight crew. One escape rope is jocated in @ compartment on top of the electric
rack near the exit, Some steeps are provided for hatch access in the corrdiro RH sude.

COCKPIT
. EMERGENCY
EXIT HATCH

ESCAPE ROPE
COMPARTMENT -~

) /}?.
TEPS FOR
¥ HATCH . BLEGTRIC

ACCESS 77— | RACK

nog-A
N -
)i
N
/
f
_I'
\
"
H-**”/ ’
¢ \_

AOF A=

CABIN

In addition to the doors already described, iwo plug emezgency typc il exists are
provided,

Note : All emergency exists are operable from inside or outside of the cabin.
See chapter 1.07 for further details,
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1302 CONTROLS |

DOORS PANEL

< | CABIN [CARGO ™ Eq EMER | SVCE

= - SWIES sk {unw | S ek | un

: s L — e

s () T l

: ‘ e

5 R - — A, S N .
-:: "

: 2 )

(1) Doars Alert lights

The light illuminates amber and the CCAS is activated when associated door 15 not
seen locked {one or more micro switches in unlocked position).
CARGO, FWD COMPT and EMER doors only are monitored through the MEC.

() Test Ph

Enables to test the microswiiches system on cabin door and service door. This test
has 1o be perfarmed on grouad, doors apen,

() OK lights

The lights illuminate when depressing test button on ground, only if cabin and
service doors are open and if associated microswitches are in unlocked paosition.
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30.3 ELECTRICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING

ELECTRICAL SUPPLY
MODEL EQUIPMENT DC BUS SUPPLY
{C/B}
All Doars alert OC BUS 2
{on lateral panel CAUTION)

102 or 202 or Cargo door HOT MAIN BAT BUS
R|212 or212 A actualtor {on lateral panel ACTR})
Cargo door GND HDLG XFR BUS

actuator control {on iateral panel CTL)

MEC LOGIC

See chapter 1.01.
SYSTEM MONITORING

The {ollowing condition is monitored by visual and aural alerts :

— Door UNLK in flight

» See DOOR UMLK IN FLT procedure in chapter 2.05.12.
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401 DESCRIPTION |

For airgraft lighting, different systems are installed
— controlled from the cockgpit
- cockpit lighting
- cabin signs lighting
- emergency lighting
+exlerior lighting
- controlled from the cabin attendant panel
- cabin lighting
+emergency lighting
- regr cargo compartment
— controlled from cargo door operating panel
» FWD cargo compartment

COCKPIT LIGHTING

The cockpit is provided with integral instrument lighting.

For illumination of work surfaces and side consoles, incandescent spot Its and flood
lights are instalied. The intensity of all instrument and panel lighting can be adjusted,
STORM lights located below the glareshield provide an augmentation of the lighting
intensity.

As soon as DC NCRMAL BUS is supplied, six fights located befow the glareshield, and
one light on the overhead panel directed to the pedestal illuminate.

The general cockpit illuminaticn is cbtained from two dimmable DOME lights.

CABIN SIGNS LIGHTING

»FASTEN SEAT BELTS” cabin signs "RETURN TO SEAT” sign in the teilet and/or "NG
SMOKING” cabin signs may be selected. They will be accompanied by a single chime
in the cabin.

CABIN AND CARGO LIGHTING
Normal cabin fighting consists of two fuarescent lights rows. In additica a separated
lighting is installed into the rear cargo compartment. These fightings are operated
from the hostess panel.
The forward cargo bay is lighted from a switch located outside, on the cargo door
operafing panel,
A switch focated RH of the after entrance door provides for 2 min. cockpit lighting and
emergency EXIT lighis illumination,
An other switch located at the cockpit entrance {40 VU panel} provides the same
functions.
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EXTERIOR LIGHTING

ROFAQ1-00+40002-R30144

@ Mavigation lights

Requlatory light are installed on the wing tips {coverage 110°} and on the rear tail
cone {coverage 140°.

(2 Taxi and 1o lights
lwo lights are installed side by side on the rose landing gear leg.
(3) Landing lights

Two landing lights are mnstalled laterally in the forward main landing gear faifing bay.
(&) Wing lights

Two lights are installed one on each side of the fuselage and are positionned to

illuminate the wing leading edges and the enguie air intakes in order to allow
preventive checking in icing conditions.

{(5) Beacon lights

Two beacon lights are installed
ane on the lop of the vertical stabilizer and one on the bottom of the center
fuselage.

(&) Strobe lights

These lights are installed in each wing tip and in the tail cone. They flash white and
are used as supplemental recognition light,

(1) Logo lights {optional}

Two hights are installed one on each side of the fower surface of the horzontal
stabilizer to illuminate the company logo on both sides of the vertical stabilizer.
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EMEAGENCY LIGHTING

1 "EXIT' CMERGENCY LIGHT
@  CEILUNG EMERGENCY LIGHT
w EVACUATION PATH MARKING

6= EXTERIOR EMER. LIGHT
T

SUN-4G-003-ATONAL

L 1 I

Emergency evacualion path marking near the fioor is a phototuminescent system. EXIT,
CEILING and EXTERIOR emergency lights are supplied with 6V DG, Two sources are
available :

- DC STBY BUS via a voitage divider.

- 6V integral batteries charged from the DC STBY BUS with 2 10 mn capacity.

In case of system activation, light will be suppiied by DC STBY BUS. I this source fails, the
batteries will be utilized autornatically.

In case of flight with DC STBY BUS only, the cockpit lighting is restricted fo
- RH DOME light with the possibility to switch it off

- LH three lights located below the glareshield

- overhead panel lighi illuminating the pedestal.

One light 1s provided in the loilel, illuminating when associated door is locked.
Nole - Emergency flash lighis are provided {see 1.07).
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EXT LIGHT PANEL @J—\ EXT LT —®

RAFA-01 «GO-40-004-A001A8

(1) BEACON sw
BEACON
OFF

&) NAV sw
NAV

OFF

{3) STROBE sw
STROBE
OFF

k-\%:;_%@_ﬂ( £ @ @ @"—@

() @’“@’@ @ :@ i (®
oFr NS

(e

Both lights flash
Lights are extinguished

The three navigation lights iluminate steady, lce evidence probe is
enlightened.
Lights are extinguished

Stroboscopic lights flash white
Lights are extinguished

() LOGO sw (when installed}

1060
OFF

() WING sw
WING
OFF

Both 10G0 fights illiminate steady
Lights are extinguished

Both lights iluminate steady
Lights are extinguished

(&) t and f LAND sw

Each landing light (L and ) is controlled by an individual switch

LAND
OFF

Associated light dluminates steady
Associated light is extinguished

(D TAXI & T. 0. sw

TAXI Both TAXI lights illuminate steady
OFF Lights are extinguished
MIN CAB LT SWITCH Mlh:-_tr:AB
o OFF

RETA-B4-O4-40 BOE- HEGIAA

Enables to control the minimum cabin lights powered by the main battery.
On the RH side of the cabin only, every second light is illuminated.
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SIGNS PANEL
T sieks B P
7 lk_%
suxa as?ul.:; EHEHE.'CITLT o 2
" -
@ @ =
DIRARM
DISARM ::]

() ND SMOKING sw

NO SMKG  Associated signs come on in the cabin, associated with a single

OFF

chime. The “NO SMOKING” light illurninates blue int the memo panel,
Associated signs and mema panel light are extinguished.

() SEAT BELTS sw

SEAT BELTS  “FASTEN SEAT BELTS” signs in the cabin and “RETURN TO SEAT”
sign in the toilet come on associated with a single chime upon
illumination. The "SEAT BELTS” light iltuminates blue in the memo

OFF

panel.

Associated signs and cockpit light are extinguished.
Note : When switching off "NO SMOKING” or " SEAT BELTS” signs, single chime
sounds i cakin,

@ EMER EXIT LIGHT selector

CN
ARM

DISARM

Emergency ligits #luminate.

Normal selector position in operation. Emergency lights will ;
- Murminate « DC STBY BUS voitage is below 18Y or if the two

generators are lost,

-- Extinguish if OC STBY BUS vollaye 1 over 20V and al least one

generator running,

Normal selector position with engines slopped. Emergency light

systent is deaclivated,

Note . Cabm altendant's EMER LIGHT sw will override the ARM and DISARM
positions of the sefector,

() DISARM light

[Huminates amber when the emergency light system is deactivated.

MEMO PANEL

POFA-01-00-d0-005-B001AN

Light illuminate blue when associated switch is selected ON,

NC)
' BMKG

i l
=
BELTS
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INST rotary selector
Selects activation and intensity of main panel instrument integral lighting.
(») DSPL knob

Selects activation and intensity of il digit lighting.
(3 PML rotary selector

Selects activation and intensity of glareshield, pedesial and overhead panels
intfrument integral lighting.

ANN LT PANEL , y
- T ANN LT y

TEET,f"T“\
o )
oI

= =

ROFA-21-00-40-006-BC0) KA
(D ANN LT sw

Allows Lo check and to control the intensity of ;

. the annunciator iights on the overhead and pedestal panels
. the overhead panel flow bars.

TEST : All the associated dghts come on bright
BAT . Associate light, when selecied, illuminate bright
DIM . Asscciated light, when selected, are dimmed.

LT and ACDOR PANEL

& | T
<:| A =

wT s A
ROFA-D1-00-40-006-CO0TAA [q
(D) FLO0D knob

Selects activation and intensity of pedestal panel fiood highting.
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SIDE PANEL cAPT -
CONSOLE LT CONSOILE LT

DFFVBHT

CAPT READING LT

= = L ——
5k, f’}—’*p
80 5.1 —r i 3 {:\‘ r’z

ROFA-QL-00-20-007-A0014A

(1) CONSOLE LT knob

CONSDLE
OFF

(@) READING LT knob

Light is extinguished.

Selects activation and intensity of the respective spot light.

FLT COMPT LT PANEL

(el

The light above the associated lateral console

=

FF “‘fj SAT

F/O READING LT

- 'ﬂ_ 5

is ON.

@ ROFA=OLl=00-d0-COF+BO0LAA

S
RSP
E :

BRT Dome lights are supphied with maximum infensity
DIM Dome lights are dimmed
OFF Both dome lights are QFF

(z) STBY COMPASS sw

STBY COMPASS Integral kghting of standby compass comes ON

OFF Lighting is OFF
&) STORM sw
STORM Flood lights are ON with maximum intensity and fluorescent
tubes are ON
OFF Flood lights are ON and flucrescent tubes are GFF
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HOSTESS PANEL

EMER
L1

.f_

FLIGHTS =

SahaoAGhLD AR

urms CE NG ]]G#LL’V v Enmw:s CARGO nemms usnn

TILLITLIL

@ Galley sw {when installed)

Monitor galtey lighting.
® Lavsw

Monitor lavatary lighting. A diffuser switches ON when lavatory latch is closed.
@ LAT PASS sw

Monitor lateral passengers lighiing,
(D CEILNG LT SW

Monitor the passangers ceiling lighting.
(5) ENTRANCE sw

Monitor entrance lighting.
CARGO sw

Moritor cargo lighting.
() READING LT sw

When depressed passenger reading lights are operational.
VENT sw (when instalied)

When depressed, passenger vantilation fan operates.
(®) EMER LT sw

Cantrols emergency axit tight and gvacuation path marking causing emergency
lights to illuminate (overriding crew switching).
DIM LT sw

Associated light, when selected, are dimmed.

Au

L3 R N
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40.3  ELECTRICAL SUPPLY/MFC LOGIC

ELECTRICAL SUPPLY

fC BUS SUPPLY AC BUS SUPPLY
EQUIPMENT (C/B) (/B!
EXTERIOR
Beacon lights . DC SVCE BUS - Nit -
ion lateral panel NORM}
. DC BUS 1
{on lateral panel ALTN}
Navigation lights . 0C SVCE BUS - Nit --
{on lateral panel NORM}
. DC BUS1
(on lateral panel ALTN)
Wing fights . DC BUS 2 - Nil -
lon lateral panr! WING)
Logo lights . DC SVCE BUS — Nil -
{when instailed) (on fateraf panel LOGO)
Landing kghts — Nil — . ACW BUS 1
jon fateral panet)
~ Nil . ACW BUS 2
jon lateral pancl)
Taxi and Take ofl DC BUS 2 . ACW BUS 2
lights (on lateral panel TAXI and T0)
Strobe lights — Nil — . ACW BUS 1
{on lateral panel L and RCPR)
. ACW BUS 2
(on lateral panel R}
SIGNS
Seal beits — No DC BUS 2 - Nil -
smoking {ont lateral panel SEAT BELT
NO SMOKING)
Emergency exit lights 0C STBY BUS - Nil -
{on lateral panel STBY EXIT
LIGHT}
Service plugs . DC SVCE BUS ACW SVCE BUS
{on lateral panel 28VDC) {on lateral panel 115RAC)
COCKPIT
Capt normal light DC BUS 1 - Nl -
jen lateral panel NORM}
F/0Q normal light DC BUS 2 - Nil -
jon lateral panel NORM}
Emergency light DC EMER BUS —~ Nil —
fon lateral panel EMER)
Inst panel normal - Nil - ACW BUS 1
lights {on tateral panel NORM SPLY)
Inst panel emergency - Nil - AC STBY BUS
lighting {on lateral panel EMER SPLY)
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D¢ BUS SUPPLY AC BUS SUPPLY
EQUIPMENT (C/B) (C/B)
Inst panel normai DC BUS 2 —- Nit -
lighting control {on lateral panel NORM
INST PNL SPLY CTL)
Integrated engine D€ BUS ~ Nil -
fndicator lighting ion lateral panel M30 DSPL)
Annunciator light test . DC BUS 1 — Nit -
(on lateral panel ANN LT TEST)
COMPARTMENT
Forward and aft . DC SVCE BUS - Nil -
cargo {on lateral panel FWD and AFT
CARGO)
Wheels and aft elec . DC SVCE BUS — Nil -
compt. (on lateral panel WHEEL and AFT|
ELEC)
PASSENGER
Lateral left 0C BUS - Nil -
lon lateral panel DC BUS 1}
. 1C SVCE BUS
{on laleral panel DC SVCE BUS)
MIN cab light DC ESS BUS — Nil -
(on lateral panel}
Lateral nght . DC BUS 2 - Nil -
(on lateral panel DG BUS 2
. 0C SVCE BUS
{on fateral panel DC SVYCE BUS}
{on lateral panel DC SVCE BUS)
Upper . DG UTLY BUS 1 - Nil —
{on lateral panel)
. OC UTLY BUS 2
(on lateral panel
Reading light -~ Nil - . ACW BUS 1
{on lateral panel L}
. ACW BLS 2
{on lateral panet R}
Lavatory light . DC SVCE 8US — Nil -
{on lateral panel LAV LT}
MFC LOGIC

See chapter 1.01.




»

AIR72
FC.0.M.

AIRCRAFT GENERAL

WATER AND WASTE SYSTEM

1.60,59

F 1

034

DEC 96

(501 DESCAIPTION |

The aircraft is equipped with a polable water system and a waste disposal system.
The potable water system supplies fresh water for the lavatory wash basin, A waste

disposal system provides adequate waste capability.

POTABLE WATER SYSTEM

Fresh water for the toilet 15 stored in a tank located in the pressurized section of the
fuseiage. The fresh water tank 15 filled from the fresh water service pane! located at
the bottom of the rear fuselage. The water system is easily and completely drainable

by gravity.

WASTE DISPOSAL SYSTEM

The toilet flushing is obtained from a metorized pump filler unit. The flushing cycle is
automatically controlled by an electncal tmer. Drawning, flushing and charging of the
tank is accomplished at the Loilet service panel, located underneath the rear fuselage.

50.2 ELECTRICAL SUPPLY

- —

FLUSH MOTOR)

EQUIPMENT OC BUS SUPPLY AC BUS SUPPLY
Lavatory flush DC SVCE BUS — Nil ~
molor {on lateral panel
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tl[l'l DEECEP'EN {See schematic p 17/18}

On the ATR 72, numerous logic functions are performed by the MFC system. |t

consists of two independent computers {MFC 1 and MFC 2},

Each computer includes two independent modules (A and B).

Each module includes :

—a 28 VOC dual power supply.

- an input/output circuit.

- a computation unit,

- for modutes TA and 2A only, a hard-wired logic independent of the computation
unit,

SIGNAL PROCESSING

Each module receives signails from lhe various sysiems and systems controls.
Each signal received by a medule 15 then converted, if necessary, ta a digital signal
by the inpul circuit.

Then :

- for most of the functions, the signal is sent to the computation umt which processes
the data according to the logic programmes.

-- for some specific functions (stick pusher, flaps), signal processing is performed in
a conventional way by the hard-wired card (lo avoid compulation errors or common
fatiures).

An intercard dialogue is established between all modules to allow each module to

use signals processed by other modules.
Signals from each system are taken into account by one or more modules depending
on the degree of reliability/safety required for the system,
Each module is equipped with a self test system which monitor correct operation of
that module.

FUNCTIONS
After processing, computation unit transmits orders from the output circuit 1o the
various syslems w order to:
— manitor, control and authorize operation of the arrcraft systems.
- manage system fadures and flight enveloppe anomalies and command triggering of
associated warnings in the CCAS.
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10.2 CONTROLS

CONTROL PANEL

RN T RT3 R T

AWF ARl L1

Controls aperation of associated module

ON
OFF

FAULT :

. (pushbutton pressed in} the module operates.
. (pushbutton released} the module stops operating.

The OFF white indicator light comes on.

The amber light comes on and the CCAS is activated when a maifunction
or electrical supply fault is detected.
The medule autamatically »ecomes inoperative.

This light alse flashes during self-test of the medule.

During poweritg, since all four modules are selected ON, the following
sequence is executed

MFC 1A and MFC 2A FAULT kghts (self-test of these modules) flashing.

MFC 1A and MFC 2A FAULT lights extinguish. MFC 1B and MFC 2B FAULT
lights {self-test of these modules} fiashing.

MFC 1B and MFC 2B FAULT lights extinguish.
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10.3 OPERATION |

“harts on the following payes list the implementaticn and avaiability of the functions
1sured by each module,

READING OF TABLES

The table uses the following symbols: @, €. P . te indicate ;

— focation of the functions :
A function is integrated in each module denoted by one of these symbols.

availability of the functions :

A function can be treated :
— in one module only,
— in several modules {redundancy),

- partially in two modules, i.e. hoth modules considered are to be operative to
process this lunction,

w.ampls
MODULE
SYSTEM FUNCTION
1A | 1B | 2a | 28
FLIGHT STICK PUSHER | | ] b
CONTROLS | STALL WARNING & @

The stick pusher function is integrated in modutes TA, 1B, 2A and 2B.
- the stall warning function is inlegrated in modules 18 and 2B.

— The stick pusher function is available if modules {1A AND ZA) OR (1A AND 2B|
OR [1B AND ZA) OR {16 AND 2B) operate. This function is therefore not available
if modules {1A AND 1B| OR (2A AND 2B) are lost.

The stall warning is avalable if modules 1B OR 2B operate.
{his function is therefore not available if modules 1B AND 2B are lost.
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SYSTEM

FUNCTION

MODULE

18

2A B

AFCS

“AP OFF” WARNING LIGHT

“AP OFF” AURAL WARNING

ALTITUDE ALEAT LIGHT

ALTITUDE AURAL ALERT

GUIDANCE LIGHT

GUIDANCE [AURAL)

AP DISENGAGZMENT IN CASE OF .

- STALL WARNING

- PTCH TRIM ASYMETRY
STBY TRIM CONTROL

- PITCH £FFORT

® & & ¢:

]) oo de

COM

MECHANICAL CALL IND
ATTENDAMT CALL IND
CREW CALL IND

CVR ERASE

RECORDERS (START/STOP}
PUBLIC ADDRESS VOLUME
MUTING HP GALLEY

nc

a2 m

EMER BAT CHS CTL

MAIN BAT CHG CTL

BAT DISCHARGE N FLIGHT

DC BUS 1 BFF WARNING

OC BUS Z OFF WARNING

DC 5TBY BUS UNDV DETECTION

SUPPLY OF DC EMER BUS FROM HOT EMER
BAT BUS OR FROM MAIN BUSSES

SUPPLY OF DC ESS BUS FROM HOT MAIN
BAT BUS OR FROM MAIN BUSSES

EMER BAT PROTECTION
MAIN BAT PROTECTION
LEFT PFTS

RIGHT PFTS

AC

SUPPLY OF NV 1 FROM OC BUS 7 OR FROM
HOT MAIN BAT BUS

AC BUS 1/INV 1 RELAY
AC BUS 2/INV 2 RELAY
AC BUS TIE RELAY (BTR}
NV 1 FAULT LIGHT

INV 2 FAULT LIGHT
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SYSTEM

FUNCTION

MODULE

18

2A

2B

LIGHT

LIGHT TEST

ENGINE BLEEDS

BLEED 1 SHUV-OFF VALVE
BLEED 1 HP VALVE

BLEED 1 "FAULT" IND
BLEED 2 SHUT-GFF VALVE
BLEED 2 HP VALVE

BLEED 2 "FAULT" IND
CROSS-FEED VALVE

000 -

ATPCS

ATCPS ARM LIGHT
ENGINE 1 UPTRIM

PROP 1 AJFEATH

{NHIBITION ON GROUND OF EMG 1
ELECTRICAL FEATH PUMP ACTIVATION BY
CL1

ENGINE 2 U=TRIM
PROP 2 AIFEATH

INHIBITION ON GROUND OF ENG 2
ELECTRICAL FEATH PUMP ACTIVATION BY
CL2

.l.

PROF
BRAKE

BRAKING

RELEASING

PROP BRAKE UNLK IND

AUTGMATIC DC AUX PUMP CUT OFF
AFTER PROP BRAKE LOCKING

FAULT START 2 ILLUMINATION WHEN
PROP BRAKE ENGAGED AND GUST

LOCK NOT ENGAGED

PROP BRK ILLUMINATION ON CAP WHEN
GUST LOCK 1S RELEASED AND PROP BRAKE
STILL ENGAGED

DC AUX PUMP

ENGINE

INHIBITION OF LOCAL "CIL LOW PRESS
ALERT BURING ENGINE 1 SHUT-DOWN

INHIBITION OF LOGAL "0IL LOW PRESS'
ALERT DURING ENGINE 2 SHUIF-DOWN

HIGH FUGHT IDLE

IDLE GATE

IDLE GATE CTL
IDLE GATE AMBER ALERT

ENGINE START

START IND LIGHTS

0@
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FUNCTION

MOODULE

1B

2A

ICE AND RAIN PROTECTION

ENGINES

ENGINE 1 DE (OR ANTY) ICING
ENGINE 2 DE (OR ANT() ICING
ENGINE 1 DE (OR ANTY) ICING FAULT
ENGINE 2 DE {OR ANTI) ICING FAULT

@®=

@

AlRFRAME

AIRFRAME DE-ICING (BOOTS Aj
AIRFRAME DE-ICING (BQOTS B)
AIRFRAME DE-ICING FAULT
MODES AUTO. SEL

PROPELLERS

PROP 1 ANTI-ICING
PROP 2 ANTI-ICING
PROP 1 ANTI-ICING FAULT
PROP 2 ANTI-CING FAULT

WINDOWS

LEFT SIDE WINDOW ANTI-ICING PWR SPLY

RIGHT SIDE WINDOW ANTI-ICING PWR
SPLY

LEFT SIDE WINCOW ANTI-ICING FAULT
DETECTION

RIGHT SIDE WINDOW ANTI-ICING FAULT
DETECTION

AAS {IND)

.1.

GEAR

LANDING

LANDING GEAR CONTROL

CENTRAL
PANEL

PRIMARY RED UNLK IND
PRIMARY DOWNLOCK IND

OVERHEAD

PANEL

SECONDARY RED UNLK IND
SECONDARY DOWNLOCK IND

“LDG GEAR NGT BOWN" WARNING

BRAKE OVERTEMP ALERT (LH)

BRAKE OVERTEMP ALERT (R/H]
BRAKE OVERTEMP TEST

WEIGHT ON WHEELS (SYSTEM 1)
WEIGHT ON WHEELS (SYSTEM 2)

NOSE WHEEL STEERING

o Oo=aaPe

9o == [
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SYSTEM

FUNCTION

MODULE

FLAPS

EXTENSION AND ASYM PROTECTION
RETHRACTION AND ASYM PROTECTION
RED “FLAPS UNLK" WARNING

AMBER "FLAP ASYM" ALERT

IN FUGHT INHIBITION OF FLAPS UNLK
TEST [MAINTENANCE])

ASYM TEST (MAINTENANCE)

2A
)
)
@

[
a3

aHT CONTROL
STALL
WARNING

STICK PUSHER

STICK PUSHER INHIBITION

STICK PUSHER/SHAKER FAULT IND
STALL WARNING

STICK SHAKER

STICK PUSHER TEST

® 20 ¢ Oaa:

TRIM

WHOOLER
PITCH TRIM ASYM WARNING

090000 0~0

..'... o= ®

TRIM

RELEASABLE CENTERING UNIT AUTO
DISCONNECT DURING YAW TRIM ACTION
OR YAW DAMPER ENGAGEMENT

TLU | RUDDER | PITCH;

TRAVEL LIMITATION UNIT AUTOMATIC
CONTROL INDICATION

HYDRAULIC

BLUE HYDRAULIC PUMP (CTL)
GREEN PUMP LO PR INDICATION

CCAS

ALURAL ALERTS

MASTER WARNING AND MASTER
CAUTION

AMBER ALERTS ON CAP

RED “CONFIG" "ENG O!L" “PROP BRK"
ALERTS ON CAP

RED “FLAPS UNLK" ALERT ON CAP

....I @
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SYSTEM

MODEL

FUNCTION

MODULEAR, |

1A

1B

2A 3

AlR

ALL

PACK 1
PACK 1 FAULT IND
PACK 2
PACK 2 FAULT IND
GND TURBO FAN 1

GND TURBG FAN 2

OUTFLOW VALVE AUTO OPENING
AFTER LANDING

OVBD VALVE PWR RLY CTL

OVB0 VALVE FAULT IND

X VALVE

UNDER FLOOR VALVE PWR RLY CTL
EXTRACT FAN

EXTRACT FAN SHUT DOWN RLY
COMMAND

.l.

3...)

DOORS

102 or 202 or 212

CARGO DOOR UNLK IND
CARGOD DCMR CTL

EMER HATCH UNLK IND

FWD COMPT DOOR UNLK IND
CARGO DOOR CTL PANEL
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10.4 ELECTRICAL SUPPLY/SYSTEM MONITORING

ECTRICAL SUPPLY

Each module is supplied by two separate electrical sources {pnmary and alternate).
Power supply switching is automatic :

— from primary to alternate if primary V < 19V and if alternate V >22V
— from alternate to primary if primary ¥V > 22V,

DC BUS SUPPLY
UNIT {C/B)
MFC 1A
. DC ESS BUS
Primary Supply {Upper Panel PRIM SPLY}
HOT EMER BAT BUS
Alternate Supply {Upper Panel ALTN SPLY)
MFC 1B
| DC BUS 1
Primary Supply {Upper Panel PRIM SPLY)
DC EMER BUS
Aliernate Supply {Upper Panel ALTN SPLY)
MFEC 2A
. DC EMER BUS
Primary Supply {Upper Panel PRIM SPLY)
. HOT MAIN BAT BUS
Alternate Supply (Upper Panel ALTN SPLY)
MFC 28
_ DC BUS 2
Primary Supply {Upper Pane! PRIM SPLY)
f GC EMER BUS
Alternate Supply {Upper Panel ALTN SPLY)

R SYSTEM MONITORING

“he following conddions are monitored by visual and aural alerts
R — MFC Modulels) failed

« See MFC “MODULE(S)" FAULT procedure in chapter 2.05.10,

|

e
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10.5 LATERAL MAINTENANCE PANEL

The right side maintenance panel includes a readout display for failures of systen..
linked to MFC.
T ] o

Ir: I:ILuI'-’ T e
AUTE ADY '-‘1 MFC J,—{G]

CFTE(FIF) g, e
" i W

E\?:'I——” s :‘i’ﬂiwnw ;LDG{::_._.l) (!} ""(D qu .

X _ L ——
S R gﬁ. TS
L BOATS [3a] = ¥
_ . I.LE' 'l . l. ITASFTES 1FaT U l-;_gu.l -
= | WIS 2 . 4 # MAY =
- l ey @) @
N ! rf W " .' ARk Q @ T_{\/@

f-a)

AN S N1 Y

nr
PRl
L b
T

Recording of these failures is performed by the MFC 1A module.

(1) "BITE LOADED" Magnetic indicator.

Indicates that a failure has been recorded by the maintenance system.

() SYSTEM SELECTOR swiich
Normaily piaced in NORM FLT position (in all other positions the "MAINT PNL" light
comes on amber on CAP).
During maintenance operations, enanies the vanous systems o be selected, in
order to consult the failures which have affected the system involved.

(3) BITE ADVISORY DISPLAY {Failure Display}
indicales, through illuminated lights, the code of the failure recorded (the
combinatians of illumination of these four fights enable up to 14 failures per system
lo be coded : the code/failure relationships are given in the following pages).

(+) PTA/ERS pb
- when a system is selected, PTA function {Push Te Advance) enables recorr
failures 1a be run on the failure display. FFFF code indicates the end of tha list i,
1he selected system.
- when ERS position is selected :
» [f PTA/ERS pb is pressed in for tess than 2 seconds, ARINC test is performed
and "-FF-" code is displayed if successiull.
« 1 PTAJERS pb is pressed in for more than 5 seconds, system memory is eras
and "F--F" code is displayed during erasing.

(5) TEST pb
Used io check operation of the BITE LOADED magnetic indicator.
When pressed for more than 3 s. the magnetic indicator is activated.

(¥) CONNECTOR QUTLEF
Enabies the optional MTS {Maintenance Test Set) system lo be connected.
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SYS T | WOW & L/G
CODE 8(4 2|1 DEFINITION
1 F Right Main Gear Prime DnLk Prox Switch Fail
2 F Nose Gear Prime Dnlk Prox Switch Fail
3 F|F Left Main Gear Prime DnLk Prox Swiich Fail
4 F Right Main Gear Sec. DnLk Prox Switch Fail
5 F F Nose Gear Sec. Dnlk Prox Switch Fail
6 FIF Left Main Gear Sec. DnLk Prox Switch Fail
7 FIF|F Lefl Main Gear WOW 1 Prox. Switch Fail
8 F Nose Gear WOW 1 Prox, Switch Fail
9 F F Right Matn Gear WOW 1 Prox. Switch Fail
A F F Left Main Gear WOW 2 Prox. Swilch Fail
B F FI|F Nose Gear WOW 2 Prox. Switch Fail
c FI|F Right Main Gear WOW 2 Prox. Switch Fail
D FIF F
E FIF[F
WS DOORS
CODE B[4 (2]|t|* |DEFNITION
1 F Left Fwd Door Unfock Prox Switch 1 Fail
2 F Left Fwd Door Uniock Prox Switch 2 Fail
3 F | F | 2/3 | Left Aft Door Unlock Prox Swiich 1 Fail
4 F 2/3 | Left Alt Door Unlock Prox Switch 2 Fail
5 F F |2 |Right Fwd Door Unlock Prox Switch 1 Fail
6 FIF 2 | Right Fwd Boor Unlock Prox Swich 2 Fail
7 F | F | F | 2/3 | Right Aft Door Unlock Prox Switch 1 Fail
a F 2/3 | Right Aft Door Unlock Prox Switch 2 Fail
9 F F [3 |Emergency Hatch Prox, Switch Fail
A F F 3 {DOB CD HOOKS ENGAGED MAINT IND
B F F|F |3 1DOBCD LATLK LKD MAINT IND
C F|F 3 | DOB CD HOOKS DISENG MAINT IND
D FlF F |? |Emergency Halch Prox Switch Fail
E FIF{F

* < In this column ;

2 indicates models 101 or 201 or 211

3 indicates models 102 or 202 or 212 or 212A
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SYS . BOOTS
CODE 8 4 Z DEFINITION
] Left Engine Beot A Fault
2 Right Engine Boot A Fault
3 Left Engine Boot B Fault
4 F Right Engine Boot B Fault
5 F Left Wing Boot A Fault
b F F Right Wing Boot A Fault
] F F Left Wing Boot B Fauit
8 F Right Wing Boot B Fault
g F Left Median Wing Boot A Fault
A F Right Median Wing Boot A Fault
B F Left Median Wing Boot B Fault
L F Right Median Wing Boot B Fault
D F Hortzantal Tail plane Boot A Fault
E F F F Horizontal Tail plane Boot B Fault
SYS . NAV
CODE 8 4 Z DEFINITION
1 AHRS | Overheat
Z F AHRS 2 Overheat
3 F AHRS 3 Overheat
4 I EADI 1 Overheat
5 F EADI 2 Overheat
B F F EHSI 7 Overheat
i F F EHSI 2 Overheat
8 F FMS Overheat
9 F SGU 1 Dverheat
A F F SGYU 2 Overheat
B F F AFCS Anomaly
C F F
D F F
E F F
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SYS : BRK

CODE

4

DEFINITION

1

Left inhoard Brake Overheal

Left Outboard Brake Qverheat

Right Inboard Brake Overheat

Right Quiboard Brake Qverheat

L.INBD XMITTER PWR LOSS/OUTPUT OPEN

L.OUTB XMITTER PWR LOSS/OUTPUT OPEN

M| M| M| m

R.INBD XMITTER PWR LOSS/OUTPUT OPEN

R.OUTB XMITTER PWR LOSS/OUTPUT OPEN

LINBD SNSR/XMITTER TEST FAIL

L.OUTE SNSR/XMITTER TEST FAIL

A.INBD SNSRWMITTER TEST FAIL

R.OUTB SNSR/XMITTER TEST FAIL

m| oo A wiea| ~| o on| =] 31 M

b e I 2 1 M g |

M

HA < DU FEE ) UANA FERMANEND [1AD1}

RA < 500 FEET DATA PERMANENT (IAS2)

RA > 500 FEET DATA PERMANENT (IAS1)

M| T M ™m

RA > 500 FEET DATA PERMANENT (IAS2)

SPRING TAB PiN PROG NOT GROUNDED

TRIM DIRECTON FAULT

FLAPS POSITION SWITCH FAULT

SPRING TAB PIN PROG NOT GROUNDED

STICK PUSHER: LEFT ALPHA PROBE DISAGREE

STICK PUSHER: RIGHT ALPHA PROBE DISAGREE

m| S| M || oa| ~d| on| tn| &) e

M| My M| T M| M| ™
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SYS 1 MISC 1

CODE

8

4

DEFINITION

1

AIR BLEED : LH HP VALVE MAINT INDICATION

AIR BLEED ; RH HP VALVE MAINT INDICATION

ELEC. LH OPEN WIRE MAINT IND

ELEC. RH OPEN WIRE MAINT IND

ELEC: SVCE/UTIL CNTOR FAULT MAINT IND

AIR COND: LH PACK MAINT OVHT IND

M| T M ™m

AIR COND: RH PACK MAINT OVHT IND

ANTIICE: LH MAIN W/S CTL OPEN FAIL SIGNAL

ANTIICE: RH MAIN W/S CTL OPEN FAIL SIGNAL

FORWARD CARGO EXTINGUISHER 1 FAILED

AFTER CARGO EXTINGUISHER 1 FAILED

AUX AFTER CARGO EXTINGUISHER 2 FAILED

ADC 1 OR ADGT & 2 SWITCHES DISAGREE

M OO0 X | 20 ~3 | an| M| 1] M

m| T M| M| | M| ™

ADC 2 OR ADC2 & 1 SWITCHES DISAGREE

SYS

: MISC 2

CODE

DEFINITION

el

ELEC: STBY CONTACTCOR DEFAULT

ANTI-ICE: AUTO MODE SWITCHES DISAGREE

COM: FDAU MEMORY FULL

QUICK ACCESS RECORDER FULL

Engine 1 Feeder Jet Pump Fault

Engine 2 Feeder Jet Pump Fault

M| My M| m

EEC 1 FAULT LATCH

EEC 2 FAULT LATCH

Fin oplional Boots A Fault

Fin Qptional Boots B Fault

PROP BRAKE: SWITCHES DISAGREE

ANTI-IGE: LEFT PROP. HEATER FAULT

m | Coo P2l || | o] on| & | s

m| || m| M| M| T ™

ANTI-ICE: RIGHT PROP. HEATER FAULT




7»

NR72
FC.OM.

MFC 1.01.10

P 15/16

100

GENERAL

JUN 97

S5YS : MISC 3

CODE 814

DEFINITION

1

MODULE 1A PIN-PROG DISAGREE

MODULE 18 PIN-PRCGG DISAGREE

MODULE 2A PIN-PROG DISAGREE

MODULE 2B PIN-PROG DISAGREE

MODULE 1A PIN-PROG ACQUISITION FAULT

MODULE 1B PIN-PROG ACQUISITION FAULT

i ] M| ™

MODULE 2A PIN-PROG ACQUISITION FAULT

MODULE 2B PIN-PROG ACQUISITION FAULT

AIRCRAFT VERSION FAULT

MFC CCMPATIBILITY FAULT

MFC MIXABILITY FAULT

PROPELLER TYPE DiSAGREE

M| Oy ] 2w oo ~J{ o] en| M) o ma

| T M| M| Ty T ™M

UNKNOWN PROPELLER TYPE

SYS : MISC 4

CODE g4

DEFINITION

PROPELLER ELECTRONIC CTRL 1 FAIL

PROPELLER INTERFACE UNIT 1 FAIL

PROPELLER ELECTRONIC CTRL 2 FAIL

PROPELLER INTERFACE UNIT 2 FAIL

ANC SYSTEM OPERATIVE FAULT

ANC SYSTEM INOPERATIVE FAULT

m| "t M| m

Right Empenage Boot A Fault

Right Empenage Bool B Fauft

m oo m>w |~ o on| ] ] K| =

] T T M| M My ™M
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ROFA=QL-01-10-017-40d0044

INTER-CARD DIALOGUE (ARING 428)

HOT EMER BAT BUS

MFCIA MFCIB
HARD
WIRED bl .
LOGIC | AURAL
I }
OUTPUTS ~a— | = QUTPUTS
COMPUTATION| COMPUTATION
{SOFT) (SOFT) —
INPUTS ——= - — [NPUTS
ELECTRICAL ELECTRICAL
POWER POWER
- [
7 9 |
F'FHMAHYI j»j:t j;_
SUPPLY ¥ hc Ess Bus DC EMER BUS
2 (T\C PRIMARY
= >—— —  currly
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10.1 DESCHIPT"JN_ {See schematic p 15/16)

» A CENTRALIZED CREW ALERTING SYSTEM (CCAS) is continuously monitoring ail
aircrafl systems in order lo provide the following functions :

- Alert the crew on the existence of a system malunction or aircraft hazardous
configuration with a clear indication ol the urgency of the situation,

— Identify the malfunction or situalion wilthout ambiguity,
~ Direct the eppropriate corrective action without confusion.

Three lypes of visual devices are used :

— MASTER WARNING (MW} and MASTER CAUTION {MC) lights.
These flashing lights are used as "ATTENTION GETTERS”. Together with aural
signals, they allow the crew to detect a failure and identify its degree of urgency.
They may be swilched oli by a push on the light. This crew acknowledgement
will also silence the associated aural.

- CREW ALERTING PANEL {CAP) .ights.

Regrouped on a centrally located panel, these lighls are used to identify the origin
of a failure. They provide condensed information of system faulls or aircraft

abrosmal configuration.

— LOCAL ALERT iighis.
These lights are generally integrated in the system central panels. They give
detailed information on the failure and also direct the corrective action, being, as
much as possible, combined with or adjacent to 1he corrective action control. A
limited number or aural alerts call crew atiention through two loudspeakers.

* Logic functions are performed by MFC 1B and 2B modules which acquire and
process system failure and flight envelope protection signals and generate visual
and aural alerts.
Two kinds of logic are possible :

LﬁYSTEME
~ 4

SENSOR

®

LOGAL
ALERT

CENTRAL
MEC 1 ALERT

Following warnings are not processed by MFC : ENG FIRE, EXCESS CAB AP
EXCESS CAB ALT, NAC OVHT, SMOKE. Corresponding warning lights on CAP are
directly illuminated by respective system {independently of MFC).

Nate : Al alerts requesting a fiight crew action are quoted in the emergency and
"~ following failure procedures chaplers.
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BASIC PRINCIPLES

The following two principies have been adopted :

- "All flight deck lights out” concept
tn normal operation, all the lights are extinguished (except sometimes green or blue
light for transient phases).

Oetection sequence

The detection sequence comprises three different phases,

PHASE FUNCTION MEANS GF DETECTION
1 ALERT AURAL + MW/MC fight
Z IDENTIFICATION Cap
3 ISCLATION LOGAL ALERT

ALERT LEVELS

The alerts are classified in 4 levels according to their importance and to the urgency
af the corrective action reguired.

LEVEL 3: WARNINGS

This corresponds te an emergency situation reguiring crew prompt corrective ac

The following alerts fall inte this category

— aircraft in hazardous confiyuration or lirmiting flight conditions {e.q. stall warning}

- serious system faiture {e.

g. engine fire)

These warnings are identilied by ;
« The MW iight flashing red associated with a continuous repetitive chime {CRC
@ red warning light on the CAFR

» a spectfiic aural warning.
LEVEL 2 : CAUTIONS

This corresponds to an abnormal situation of the arcraft requinng timely crew
corrective action. Time for taking action will be left to crew’s discretion,
This level mainly comprises system faifures having no immediate impact on ¢

{e.q. engine overheal).

Y

The cautions are dentified by the MC light flashing amber associated with a single

chorne (SC) and an amber light on the CAP

LEVEL 1: ADVISORIES

This corresponds to a siluation requiring crew monitoring.

This level mainfy compnses failures leading to a loss of redundancy or degradati
a system {e.q. A/ERECT FAIL).
These advisories are identified by an amber Jocal fight without chime.

LEVEL 0: INFORMATION

This corresponds to an information situation action {e.qg. DME hold).
This iaformation is provided by blue, green or white lighis on the control panels.

Note : Levels 1 and 0 are not taken into account by the MFC.
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ALERT INHIBITION

In order to avoid alerts when nol desired, irhibrition follows the conditions below :

- All the CAP amber lights except PRKG BRK, GPWS FAULT, MAINT PANEL may he
exlinguished by pressing CLR pb on CAP.

— ENG oil, smoke wamings and some caution alerts may be inhibited before take off
by depressing TO pb.
Assaciated aural alerts are also inhibited.
These inhibitions will be cancelled :
« automatically as socon as one gear lug is not locked down,
« by pressing ACL pb.

- An emergency audie caicel sw allows the crew to cancel a nuisance aural for a
whole flight {except for LDG GEAR, VMO, VFE, VLE, Stall Warning, Whooler, AP

Disconnect}. Associated aural will be reactivated :
» at next awcraft energization,

« after MFC 1B/2B reset,

+ after pressing RCL pb.

« after 1.0. Config test,

AURALS

Three types of aurals have been defined o alert the crew :

- A confinuous repetitive chime {CRC} is used for ali warnings directly identified by
a specific CAP light

- A single chime {SC) is used for all cautions directly identifred by a CAP system light

— Specific aurals for alerts not directly identified by a specific CAP light and which are
of a particular operational signifiance :

= siall [cricket) b
« overspeed @ VMO, VFE, VLE (ctacker)

» AP disconnecti {cavairy charge) f
« Trim in motion {whooler)

Warnings

« altitude alert ("c chord™ _
+ calls {door bell) - caulions
= AP capability downgrading {3 click)

Note : A priority order has been defined for aurals in case of stmuftanepus occurence
of warnings :

— Stall {cricket} — Nac OVHT (CRC)

- Overspeed {clacker] — Excess cab AP (CAC)

— Flaps unfocked {CRC) — Trim in mation {whooler)

- Config (CRC) - Smaoke detection (CRC)

- Propelfer brake failure {CRC) - Oil fow press (CRC)

— Engine fire (CRC) - Landing gear not down (CAC).

- Piteh Disconnect (CARC) — AP disconnection (cavalry charge)

— Excess cabin alttude (CRC)
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10.2 CONTROLS
CAP
[CHR 5] _
) p N
l_hmmﬂ O e \f‘“ﬁ |
1 ENG 2
|.D|DD ]L][_t /@ FRE H FRE | () N\,
=R -
‘_ﬂ[— oog|Le Wacear | | exczss EXCESS l
2 neT pown | | camgp CAB ALT
17 4
n“' [ENGTOL ] PITCH { ENG2COR )
(FLAPS Ok} [DISCONNECT) ——5
|| (mEcsR) (PwoswK ) (AeTSWR )
[ /t_:_ﬁo)g% %Pﬁupink') }—*_:_/I/V
|
| oo (AN (Com ) ‘
(2) ¢ '| CroEC ] | AR ]|
" ' Ao ENG ) (FOTGR )
L IDLE GATE ) } WHEELS EF'SGGMP ).,
% 30 { kG BAK ] {A“‘?E FALILT% r‘ﬂ A PRI
g {:iJ i CLR 10 lj:;l
;T NH
& O

* NAY OVHT, OR NAC 1 OVHT AND NAC 2 OVHT (dépending on the version)

(D) WARNING lights

Red lights.

(2) CAUTION lights (level 2)

Amber lights.

(2 CAUTION lights (fevel 1)

Amber lights that can be cleared only by corrective action.
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@ Rct pb
When depressed :
- All inhibited or cancebed caution lights will illuminate if the respective system is
still degraded.
- All aural warnings previously cancelled are reactivated. Recall is possible during
all phases of operation.
(& CLR pb
R When depressed, certain zone 2 caution lights will be cleared. (see page 3).
® 10 pb

When depressed, the INHI ight ibuminates blue and the ENG OIL waming lights, the
smoke waming lights, all CAP amber lights except EFIS COMP PRKG BRK, GPWS
FAULT, MAINT PNL, ENG {for an ADC sw fault alert), FLT CTL ifar a TLU fault alert
or FLAP ASYM alert), and associated aural warning are inhibited. Other warnings
are not inhibited.
The blue light extinguisnes when the TQ INHI function 1s cancetled.

MW/MC LIGHT

>
\2

ROFA-D]-02a10-005-A00LAA

(D MW light

(=

WAANING

e

j‘ B ]EEEE_EE -

o~ — T T =1 :‘_""‘

Ao R sERE e I
8] o0 Lo B
< olem senoj e e

Iflurninates in case of a warning associated with a CAP red light.
When depressed, lighl will extinguish and associaled aural waming will be

canceiled.
(@ MC tight

lluminates in case of a caution associated with a CAP amber light,
When depressed, light will extinguwish.
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CONTROL PANEL

EMERG AUDIO
CANCEL
~—~~. T.0 CONFIG

ROFA-01-0F-10-CO06-ACDLAA

(1) T0 CONFIG TEST pb

Is used before take-off :
— to check if aircraft configuration is correct for take-off by simulating powver levers
at 10 position {except PARK BRAKE) ;
— 1o perform an automalic RECALL (thus reactivating all aural warnings previopsss
cancelled by Emerg Audie/Cancely.
(D EMER AUDIO CANCEL sw

Is safely wired guarded. if a false <ystem indication generates and undue
continuous aural, the use of this SW will cancel the aural specific of this false @'

Example : H the SW is used to cancel a system X failure CRC, CRC is not cance
for the systems other than system X.
Cancelled aural waming will be reactivated
— at next aircraft energization {MFC reset)
- after MFC 1B/2B reset
- after pressing RCL ph
- following 1.0. Config test
Except lor aural warning associated with :
- landing gear {landing configuration}
- VMO, VFE, VLE
- Stall warning
- Fitch trim whooler
- AP Disconnect
Which will be rearmed as soon as the triggenng condition disappears.
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10.3 OPERATION
QRMAL OPERATION

WITHOUT AIRCRAFT SYSTEM FAILURE

After engines start :
No alert light illuminated in the cockpit except PRK-BRK on the CAP if the parking
brake is sel.

Before take off :
Press TO CONFIG TEST

- if aircrafl is in correct configuration, no light wilt illuminate.
- if aireraft is not in correct configuration :
- MW Jight will flash red,
- CRC aural wili be generaled,
- CONFIG red light will illuminate on the CAP associated with
« FLT CTL when pitch tnm, andfor wing flaps are not in the TO configuration andfor

AIL LOCK is illuminated indicating a disagree between the gust lock control and
the actuators.

« ENG when PWR MGT is not set to TQ position.
« the TLL! FAULT It if the Travel limiting unit is not in LO SFD configuration.

Press TO pb on CAP, INHI |.ght iiluminates blue. Take off may be initiated.
Al gear retraction, inhibition is disengaged, INH! light extinguishes,

Before starting descent :
Press RCL pb on CAP.
No light will illuminate on CAP provided ne faiture occured in flight.

OVERSPEED ALERT

When the aircraft is in overspeed conditions {(VMQ, VFE, VLE}, a specific aural alerl
is generated which will persist until relurn into the following flight envelope is
performed.

ALERTS VFE VLE VMO
Flaps 0° 180 ki 250 kt
Flaps 15° 180 kt
Flaps 30° 145 kt
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STALL ALERT

SBap EALD

LA R ]

To generate this alert (cricket and stick shaker}, aircrafl is fitted with two angle
attack probes, one on each side of the forward fuselage.

—

T —

-"—.‘_ﬁ""-'-'-

T

//-f

A0 T T
e

- L

ANGLE OF ATTACK
FROBES

Angle of attack probe information is directly processed by CCAS.

Critical angle of attack deiecled by angle of attack probes leads to aural alert (crick
stick shaker activation, and then stick pusher activation,
in normal conditions, stick shaker and stick pusher ftriggering thrashalds are
elaborated by adding a "Aq” value to angles of attack corresponding to the basic
protections. Ac. depends on engine 1 and engine 2 iorgues and fiaps cnnfiguratip.
Engine 1 torque signal is processed by MFC 1A and engine2 lorque signa”

processed by MFC 2A. So, lwo Ac are computed, but only the longer one

consigered.

The monitoring system uses:

- amigroswilch signal on PL handies

- both EECs

- the four MFC modules

The failure of one of these elements invalids the associated Ag.
If a Ace is invalidated, the system takes into accourt the other one. If bath Ac. are
invalidated, system choses A = 0.

Note : System operation goes unnoticed for the crew.

AIRCRAFT CRITICAL ANGLE OF ATTACK

ALERT and STICK STICK PUSHER
SHAKER ACTIVATION ACTIVATION
FLAPS 0° | FLaPS 15° [ FLAPS30° | FLAPS 0° | FLAPS 15° | FLAPS 3(
HIGH PGWER 10.9° £0.9° 9.9° 13.4° 14.1° 12.8°
LOW POWES 0.9 10.9° 10.4° 13.4° 18.1° 14.3°
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Whenever ICING AOA is illuminaled, the aircraft is protacted by an earlier stail
threshold as fotlows .

AIRCRAFT CRITICAL ANGLE OF ATTACK

ALERT ang 5TICK STICK PUSHER
SHAKEH ACTIVATION ACTIVATION
FLAPS O™ | FLAPS 15° | FLAPS 30" | FLAPS O | FLAPS 157 | FLAPS 30"
TAKE OFF a.0° g.9v 10.6* 10.9°
EN ROUTE 8.0 B.4° Fil 10.6° 10.8° 187

R Nofes - EN ROUTEvalues occurs, when 10 mn have elapsed after lift off or when flaps
are refracted to 0 whichever occurs first.
- Stall alarm alert and shaker are inhibited when aircraft is on the ground
- Stick pusher activation is inhibited :

» on ground
R « during 10 seconds after lift off
o in flight, provided radio altimeter is operative, when the aircraft
descends below 500 ft.
|
v \
/
s
500 F1 — /-' \
" i e LY
Z e e - "'\ "
/710 SECONDS AFFER -
z T -7 LI OFF N
= - - ) N
i'._\ : « B 'x‘ Y
—_ . T \
o GROUND: - -
R 0Ft <= . . . \\\ -

STICH PUSHER NOT INHIBITED
- — — - STICH PUSHER INHIBITED

BOta.,

- If radio altimetar gives an erroneous "< 500 R signal meanwhile
IAS > 185 ki lor more than 120 seconds [cruise), STICK PUSHER
FAULT amber light will come on to notify the crew thal stick pusher is
inhibited.
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WITH AIRCRAFT SYSTEM FAILURE
LEVEL 3 | LEVEL 2
Failure detaction
aural alert : CHC — aural alert: SC
MW light flashing red ~ MC light flashing amber
- red warning light on the CAP — amber caution light on the CA™
identifying the failure identifying the failure
- for some cases, a red light on the|— local alert light on the affected system
affected system control panel control panel
Acknowledgamaent of the failure by tha crew
- Press MW light - Press MC light
« MW light extinguishes « MC light extinguishes
» gural alert is cancelled
Cerrective action
» [f the failure disappears, associated local alert light and CAP light extinguish.
= |f the fatlure does not disappear, asseciated {ocal alert light and CAP light remain
illuminated :
Press CLR on CAP {after Check fist application}
CAP light does rot exlinguish CAP light extinguishes
nggre starting descent, press RCL on

CAP light, associated with system

where a faillure persists, or, with a whit.
light illuminated on the associated control
panel will illuminate.

If necessary, take into account the failure
consequences for the landing.
Press CLR on CAP

Note : The local alert lights always reffect directiy the systam status . they never ¢
inhibited nor cleared by any other means than restoring normal functioning.
When a local alert light disappears, the other alert sequence elements
(MWL I, CAP aurals) also disappear.

OPERATION WITH CCAS FAILURE

In case of MFC 1B and ZB faiure :

— MC fluminates without flashing
MFC amber light illuminates on CAP

- MFC 1B and 28 amber FAULT fights illuminate on overhead panel

In these conditions, processing of alerts is as follows :

— All level 2 alerts and "CONFIG™ + “ENG OIL” + “PROP BRK" level 3 alerts are not
processed. The crew has to monitor the overhead panel where the local alerts are
still active.

— Alt other level ] alerts are processed on CAP (withowt MW and CRC).
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10.4 ELECTRICAL SUPPLY/MFC LOGIC |

ELECTRICAL SUPPLY

EQUHPMENT

DC BUS SUPPLY

- MC light {2 bulbs}

— CAP warning lights {1 bulb}

— PRK BRK light {Z bulbs}

— MAINT PNL light {Z buibs)
MFC light {1 bulb)

MW light {2 bulbs)
- MG light {2 bulhs}

- CAP waming lights {1 bulb}
— CAP caution lights {Z butbs)
except PRK BRK  MAINT

PNL
- MFC light {1 bulb)
- RCL, CLR. To INH] pb lights
CAPT LS

F/O LS

Stali waming and stick pusher tests

{C/B)

MFC 18
Primary supply DC BUS 1

{Upper panel 1B PRIM SPLY)
Altarnate supply DC EMER BUS

{Upper panel 1B ALTN SPLY)
MFC 28
Primary supply DC BUS 2

{Upper panel 2B PRIM SPLY}
Alternate Supply bOC EMER BUS

{Upper panel 28 ALTN SPLY)
MW light (Z bulbs) OC EMER BUS

(Upper panet 1B ALTN SPLY)

OC BUS 2
(Upper panel 2B PRIM SPLY)

DC ESS BUS
{Upper panel AUDIO SYS CAPT)
DC EMER BUS
{Upper panel 2B ALTN SPLY)
DC EMER BUS
{Upper panel 1B ALTN SPLY}

MFC LOGIC
See chapter 1.01.
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10.5 LATERAL MAINTENANCE PANEL

On LH mainienance panel, a "WARN" section allows testing, on ground, of severa.
warnings which cannot be tested on their own system.

This section includes

- arotary selector to select the system to be tested ;
- aPush To Test {PTT) pushbutton lo activate the selectad tast.

Note : The ratary selecier must be replaced in MORM FLT position before flight.

WARN SECTION
/ "’ AR
ot WARN
: '/-/',-'}’i-"./. GH'AH cﬂm]___ ey
Ll . . T2
T
a *“T ﬂ?“m—l L NOAM
- - e e e
= ' | 4] 13
T . - i R sl Ik Pty
: T M {L?{L //{/”,52/ A cm.nu J/ ves |
. - = /’*\ ﬁo DISCONRECT ) TEST 1
. Lo s GeAR
= . ’f : KOT mm;\ TEST 2 -
z R EKGEEE I_ TEST3 ETICK
T [ CAB P . PUSHER/
-':- .z'r ’:/" "\SI‘MEH ,/;\II
b 3 —l_ I K_ 5
@ ROTARY seleclor

Systems which can be tested :
- EXCESS CAB AP MW, CRC, "EXCESS CAB AP red light on CAP
- LDG GEAR NOT DOWN : MW, CARG, "LDG GEAR NOT DOWN" rad lighi on CAP,
red ight in landing gear lever.
- PiTCH DISCONNECT : MW, CRC, "PITCH DISCONNECT" red light an CAP
- EXCESS CAB ALT : MW, CRC, "EXCESS CAB ALT" red light on CAP
- SMK: MW, CRC, "FWD SMK’, "AFT SMK’, and "ELEGC SMK" red lights on CAP
- VMO : clacker
- STICK PUSHER SHAKER-YES : e Stall cricket and both stick shakers are
activated
» After 5 seconds, GPWS FAULT illuminat
amber on CAF
» After 10 seconds:
- CHAN 1, GHAN 2 illuminate
- Stick pusher is activaied
- Stick pusher indicators illuminate green
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- STICK PUSHER SHAKER - TEST 1: » Stall cricket and left stick shacker are
activated
» After 5 seconds :
- GPWS FAULT illuminates amber on
CAP
-MC, FLT CTL on CAP and stick
pushar FAULT pb illuminate amber
Stall cricket and right stick shaker are
aclivated
o After 5 seconds :
- GPWS FAULT illuminates amber on
CAP
- MC, FLT CTL on CAP and stick
pusher FAULT pb illuminate amber
CHAN 1, CHAN 2 illuminate
+ Siall cricket and both stick shakers are
achvated
« Afler 5 seconds, GPWS FAULT
illuminales amber on CAP

- STICK PUSHER SHAKER - TEST 2

- STICK PUSHER SHAKER - TEST 3

Nate : hf ICING ADA is illurminated:
YES procedure is the same.
- Tesl 1 procedure is the same except that CHAN 1, CHAN 2 illuminate.
- Test 2 procedure is the same excep! thal CHAN 1, CHAN 2 illuminate.
- Tesl 3 procedure is the same except that stick pusher is aclivated in the
same time as shackers.

(2 “CHAN' lights

{lluminates green to check the two angle of attack channels for correct operation.
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N ENL will come op amber on CAP,




») CCAS 1.02.110

ATR 72 P 136 601
FC.O.M. GEMNERAL UEC 96

17 SCHEMATIC
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The aircraft uses external air lo supply :

— the air conditioning and the ventilation systems
- the pressurization system

- the de-icing system

Air inlets location :

— engines air intakes

- main landing gear fairings

— low pressure ground unit through a connector

The air intended for air conditioning and pressurization is pressurized by engines
compiessors and delivered through the bleed valves.
It is conditioned by the packs, distributed to the pressurized zones then discharged

overboard through two outflow valves, A part of this air is recirculated.

Flectric and electronic equipments and the forward cargo cormpartment are ventilated
by cabin ambient air which is then recircufated or discharged cutside the arcraft.

The de-icing system ts described in the chapter 1.13.

The MFC provides the system monitoring and faitures information to crew members,
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-
|
EXHAUST Zj
- i =
ok 1x | — 1oL '
» WALVE |— ———— yal¥E —
B L] pack — —- :
1 uu‘t?m!.jr ”—-— _][__—i
CVALYE | — .
LANDING GEAR FAIRING i EXHAUST
= - Lm:: -
GROUND AIR™. | /[ammla || = | - r
_— B[N -
L T
T : NI(TW )
/'fﬁ U e, rt;wun\(%
('/ UTRLON
L Wal Y5
X !
— 1 . . = MIZIMG CHUAMBER \t‘:_jjl/ |
RAMAIR "~ J “ -
> -j T, [0 ]
] i # L
GROUND AIR ! e ! EXHAUST
LANDING GEAR FAIRING S | S | BT -
LI | o oo ]
I ?HL\IEF” YALVE lif.ll'lEL
—{ MK _”_”_] - .
b ——] YALVE -

__ [— 1
BLEED loE 1re— ISH.
YALVE WALWE | 1 YALYE ’ ’
| J E [ 1=,



AR72

!! , AR 1.03.20

Pi 070

EC.O.M. PNEUMATIC SYSTEM DEC 97

20.1 BESCRIPTION (See schematic p. 7/8)

Compressed air is bled from the engine compressors at the LP or HP stages.

The pneumatic system consists of all the systems designed to supply air to the
various aircraft systems, zones or engines, with associated control, monitoring and
indicating components. |l supplies under pressure air far air conditioning,
pressurization and ice protection sysiem.

A piotection against overheal due to possible leakage around the hot air ducts is
provided.

AlR BLEED

Air conditioning and pressurization

The system is designed to :

+ select the compraessor stage from which air is bled, depending on the pressure
andfor temperature exisling at these stages.

« [equlale air pressure in ordei to avoid excessive pressures

Aur is generally bied from 1he low compressor stage {LP). Al low engine speed when

pressure from LP stage is insufficient, air source is automatically switched to the high

compressor stage HP. {This may occur on ground and during descent at Fl).

Transfer of air is achiaved by means of a pneumatically operated and electrically

controlted bulterfly vailve, (HP valve) which remains closed in absence of electrical

supply :

« when the HP valve is closed, air is directly bled from the LP stage through LP
bleed air check valves.

o when the HP valve is open, the HP air pressure is admitted into the LP pneumatic
ducting and cioses the check valves ; air is therefore bled from HP stage only,
without any recirculation into the engine.

Wing and engine de-icing.
Air 15 bled from the HP compressor stage. Transfer of air is achieved through a
pressure requiating valve which is electrically controlled.

LATION

Downsiream of the junction of the LP and HP ducting, air is agmitted into the duct by
a pneumalically operated, electrically controlled butterily bieed valve which acts as a
shul off valve. it includes a single soienoid which locks the valve closed when
deenergized. The bieed valve automaticaily closes in the following cases :

Bieed duct OVHT

Bleed duct LEAK

Actuation of associated ENG FIRE handle

Engine failure al TG [UPTRIM signal}

PROPELLER BRAKE selectad ON {for left bleed valve only}.

In the absence of air pressure, the valve is spring-ioaded closed regarciess of
alactrical power supply.
Note . During a starling sequence, the bleed valves opening is inhibited.
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CROSSFEED
The crossleed valve installed on the crossieed duct is designed te connect LH and RH air
bleed systems.
R - Ontheground, it is always open excepl when both engines are running and propeller
brake is disengaged.
R -~ Inflight, the crossfeed valve 1s normally closed.
This is a spring loaded closed, soienoid controlled, pneumalic shut off valve. The valveis
closed with solencid deenergized.
LEAK DETECTION SYSTEM

A continuous monitering system is instalied in order to detect overheat due to duct
leakage and ta protect the struclure and components in the vicinity of hot air ducts:

- Wing leading edge and wing to fuselage fairing.

- Upper and lower fuseiage floor,

- Air conditioning pack area.

In order to ensure rapid [eak sansing, a Kevlar envelope is installed around the major
parl of the high temperature ducts to collect and direct leaking air o the sensing
elements.

The sensing system includes two single loop detection assemblies, one for the RH and
cne for the LH air duct systems.

The sensing elements comprise a control iead [nickel wire) embedded in an insulating
material and are integrated in an inconel tube connected to aircraft ground.

Each sensing element is permanently subjected to the temperature of the compariment
it protects. For any lemperature higher than a preset value : 124° G (255°F) applied fo a
part of the sensing element, the resistance of the eutectic mixture rapidly decreases and
the centrai lead is grounded. This results in an alert signal pracessed in a control unit
which triggers illumination of LEAK $t. After one second time delay, the assocsated pack
valve, HP valve and BLEED valve {and GRD X FEED valve if the left loopis affected) are
automatically latched closed.

Note : In case of LEAK, the crew must consider the associated bleed system as
inoperative for the rest of the flight.

QVERHEAT CONTROL SYSTEM

This system inctudes swilches {thermal resistances) which are installed on the engines,
near the HP compressors exit.

These swilches, which are duplicated for safety, ensure that the bleed valve and the
bleed ar shut-off valve are closed whenever any abnormal gver temperature conditions
occur. They operate at 2747 C (525°F) and are conirolted by the MFC.

Note : In case of OVHT, the associated bleed system may be recovered after a cooling
time.
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2

The maximum sensing elemen! temperature is 153°C {307°F} instead of 124°C

{256°F}.
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| 20.2 CONTROLS
AIR BLEED PANEL
— e 7 _
=i |:4.)
N — 2 T B _
IW T e
GAD X FEED
"\
= X YALVE
= OPEN | —_
E [_”E':., - e gy | ENG TBLEED TENG 2 BLEED' c:-wrrl"'"_‘ 2
a — I ] F‘f‘”.L:T[. ' | —~
q.. (.._:_3‘_.,-"_ = [ UEAK @ J_ I LEAK I-u—|i )
o ENG/WING DE ICING T T ENGWING DE mml
= r | 1
X 1) {T]

1> ENG BLEED pbs

Controls the associaled HP valve and BLEED valve.

ON [pb pressed in} associated HP and bleed valves solenoids are energized. The
valves will gpen if pressure is available.

OFF  (pbreleased) associated HP and bleed vailves ar2 closed. OFF light
iluminaies while,

FAULT The light ifluminates amber and the CCAS is activated when the bleed vatve
position disagrees with the selected position, this especially occurs in case of
laak or overheal.

2 QVHT light
The light illuminates amber and the CCAS is activated when either 6f the respective
bleed duct dual overheat sw operates (T > 274 °C{525 °F).

(3 LEAK Ligh!
The light comes on amber and the CCAS is activated when respective bleed leak
detection system signal an alert {T foop > 153 *C/307°F).

@ X VALVE OPEN light
The hght illuminates amber when the GRO X FEED valve is open.
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20.3 ELECTRICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING

ELECTRICAL SUPPLY
EQUIPMENT ac BUS SUPPLY AC BUS SUPPLY
(C/B) {C/B}
ENG 1
HP valve DC BUS 1 - Nil -
{on lateral panel HP NORM)
Bleed valve DC ESS BUS - Nl -
{on lateral panel BLEED)
Fault and OVHT alen OC ESS BUS - Nil -
light (en laieral panel CAUTION)
ENG 2
HP valve DC BUS 2 - Nil -
(on laleral panel HP NORM)
Bleed valve 0C ESS EBUS -- Nil --
(an lateral panel BELEED)
FAULT and OWHT alert DC ESS BUS — Nil —
light {on lateral panel CA{ITION)
CROSSFEED DC BUS 1 - Nil -

Crossfeed valve and
dssociated OPEN
light

LEAK
Bleed leak detectton
system

LEAK lights

(on lateral panel X FEED)

— NIl -

DC BUS 1
{on lateral panel CAUTION)

115 VAC BUS 1
(on lateral panel
BLEED LEAK DET)

— Nil -
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See chapter 1.07.
SYSTEM MONITORING

—_— i =

The following conditions are monitored by visual and aural alerts :

— Bleed valve position in disagree with command.
= See BLEED VALVE FAULT procedure in chapter 2.05.08.

— Overheat in bleed duct (T duct > 274°C/525°F).
« See BLEED DVHI procedure in chapter 2.05.08.

— Bleed air leak {Loop > 153°C{307°F)

« See BLEED LEAK procedure in chapter 2.05.08,
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| 204 LATEAAL MAINTENANCE PANEL

On the RH maintepance panel, a magnetic indicater and a teak tes! button are
provided, for air bleed system maintenance purposes only.

1 _
AlR BL LEAK]
5w P
: { Hﬁn——
(@) @
) BITE
2 LOADED |

ROFA-QL-05-20-006-200144

i &

S
-
-
-

-

(1) BITE LOADED magnetic indicator

indicates that a faillure - "LH or RH HP valve position disagrees with the closed
selected position” - has been recarded by the maintenance system.

@ Push 1o test burrmg

s used to check the funciionning of both ambient overheat detection circuits atong
the bleed air ducts. When depressed, both “LEAK” lights iiluminate on the overhead
panel.
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PACK 3
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SELECTOR |

OFF

ON

I
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- — - LEFT LEAK DETECTION LOGP
=+ « + RIGHT LEAK DETECTION LOOP
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30.1 DESCRIPTION | (See schematics p. 13/14 and p. 1516}

AlR PRODUCTIQN

The air condifioning system is supplied by air processed through iwo packs which
regulate air flow and temperature as required {see page 13/14). The lwo packs are
instalted in the main landing gear fairings and operale automalically and
independently.

The lefl pack supplies the cabin and the cockpit air conditioned ; the right pack
supplies only the cabin air conditiongd.

Note . if one pack is inoperalive, the other one supplies both compartiments through

the mixing chamber, (see page 15/16).

g e — \T;‘_—_—;! — e T
= PACK —, f/-FAGK \':] oot o o o DJ
2 Nk " RaMAR ST T IE T =
& C\ \ e INLET ‘h‘;-i" R
T &7 _-_;,;,-,,.) T \J
I i

i EXHAUST — A

[n

Hot air from the engines is admitted through pack valves and conditioned {cooled,

dried, compressed) into the packs.

The pack valve is pneumnaticaily operated and electrically controlled. This butterfiy

valve has two funclions;

- Pack shut off,

- Pressure controf and hence flow control. Normal or high flow are availabte. The
selection of the high flow mode increases the pack entrance pressure resuiting in
conditioning performance improvement.

Without air pressure and regardless of electrical command, the pack valve is

spring-load ciosed. It will also close without electrical supply.

Note : Pack valves will be automatically closed in case of leak deleclion.

Cooling of air is performed :

- by two ground turbo fans through turbo shut off valves when :

_JAS < 150kt and ianding gear is retracted for less than 10 min,
. IAS = 150kt and landing is extended.

- by ram air when IAS > 150 kt.

Note : Incarrect position of a turbo fan shut off valve leads to closure of associated
pack vaive.
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AIR VENTILATION

ROFA-G1-Q3-30-002-A00144

Conditioned air is blown inlo the cabin by outlet ramps located under the hot racks.
It is then evacuated through guides aiong the cabin side walls at floor level, A part of
it is recirculated by the {ans, the other part being evacuated overboard through the
outflow valves installed in the rear under Roor,

The toilet is ventilated by differantial pressure through a vent line.

GENERAL AlA INLET -

——_————

KL‘;:?} [ "3_5 ji E:E T f“i‘] ﬁ’jﬂf
|

‘f:‘ il ol T W M o
_ e
" OUTFLOW VALVES " 7 Naan
OUTLET |
FACK TOILET VENT

LINE
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Flight deck, forward cargo compartment, electric and electronic equipments are
ventilated by flow of ambient air which is

— Recircutated (underfloor) to the pressurized compariment, or
- Ducted overboard.

The selection is operated by the overboard {OVBD) valve which controls the underfloor
{U/F) valve :

— 0Ov8D full closed — U/F open

— OVBD partially or full open — U/F closed

- OvBD) NORMAL MODE : Automatic selection

- OVBD MANUAL MODE : 10 be used in case of AUTO MODE failure or, on ground,
to acceleraie cabin hesting (Full closed posttion).

Air is extracted by a fan which may operate at different speeds depending on fkght

deck temperature : Rotation speed is minimum below 20°C {68°F), maxtmum above

52°C {126"F) and varies linearly between these values.

Only when OVBD valve AUTD MODE is selected, EXHAUST mode pb may be used to

control OVBD valve in a partially open position. This action is required in case of fan

faifure to provide cooling air flow by allowing cabin differential pressure.

in case of smoke in forward cargo compartment, flight deck air extraction duct can

be closed with a lever located on right side maintenance parel in order to avoid

contaminated air suction to the flight deck.

T
e ﬂ
iR A
é'/\ -~ TELEGTRIC RACH, ‘ f ,}',r

-k
-

el e

\
( DECK i,_ . 2

J CARGO [_V
| Rl [
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TEMPERATURE CONTROL

—— e - —

The system is designed to regulate and limit the ternperature of the air discharged
from the packs which is supplied to Lhe different zones :
- FLT COMPT by the left pack
— CABIN by the right pack and excess air from the left pack.
Ta establish the required temperature, the amount of added hot air, mixed with cool
air is varied through the pack temperature contro} valves.

in automatic mode, each pack discharge temperature is controlled by an electronic
temnperature controller wnich computes temperature control valve positien taking into
acceuat ;
- Duct temperature

Zone temperature demand seiector
— Associated compartment {emperature
— Aircraft skin temperature

ln manual mode, each pack temperature control valve is controlled directly by the
zone tempersture demand selector and imited by the pneurmnatic temperature sensor.

OVERHEAT PROTECTION

When duct temperature downstream of the mixing chamber increases over T = 88°C
(1917°F), the limiler closes the temperature control valve progressively by a pneumatic
action in order to reduce hot air Aow.

An OVHT caution is provided to the pilot when Tduct > 92°C (200°F) {but the pack
valve dpes not close).

In case of overheat downstream of the pack compressor {T > 204°C {399°F)) the
pack valve closcs automalically.
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30.2 CONTROLS |
COMPT TEMP PANEL
‘L_ N N (g 3 t_’fé: j (51 )
— T I
% ‘ RECIRTY FAN 1 COMP TEMP FIEGIH* FAN 2
— Au [FALILT] .
e __——J' oy [ ©

ROFA-L1-03-3%-805-.2001428

(T PACK VALVE pb

pb pressed in

—[—I

:i—

TEMP SEL \\ o {&éa ./'_ TEMP SEL
A

A —
@)

- " L S
T P NS \\.—\\\ _—
N W - _.__'\._"\_I._— - :
\j o (U
[ ) g \\\::\"1___.I|\ JJF,/-{{-}I
@] i ; COw N " HOT
PACK VALVE ."!1 AlR TjLEED .! PACK, YALYE
FauTl] | G"*_i’:{F Fo ) FAULT
il | ™ W I [of
e
(0 (3 (26 () W1

Assaciated PACK VALVE is open if electrical supply and air

pressure are available.

Nate : A § seconds delay has been provided on right pack valve for passengers
comiort purpose.
{pb released} Associated PACK VALVE is closed. The OFF light

OFF

FAULTY

lluminates white.

lluminates amber and the CCAS is aclivated when the PACK
VALVE position disagrees wilh the sefected position or in case of
overheat downstream of the pack compressor (T > 204°C/393°F).
In the later case, the valve is latched ciosed automatically.




!é } AIR 1.03.30

P& 001
AR72
FC.0O.M. AIR CONDITIONING DEC 96
(2 FLOW pb

NORM  {pb refeased) Both pack valves are controlled automatically to give 22 PSI
reyulated pressure.

HIGH (pb pressed in} Both pack valves are controlled te give 30 PS| regulated
pressure which increases the fiow accordingly. The HIGH light ifuminates
blue.

(3) COMPT TEMP selectors

For the related compartment the temperature is either automatically controlled by

the electronic controller taking into account the selector position or manually

selected by direct operation of the temperature conirol valve through the selector.

@ TEMP SEL pb

Selects the temperature control mode of operation.

AUTO : (pb pressed in} Automatic mode is selected. The electronc ternperature
controller cordrols the valve position.

MAN : ipb reteased) Manual mode is selected. The COMPY TEMP selactor
directly controls the position of 1he vaive.
The preumatic temperature limiter will limil the max duct temperature
helow T = 88°C {191°F). The MAN light iluminates white.

OVHT : lllininates amber and the CCAS ts activated when an over temperature
is detected in the duct {T > 92°C/200°F). It is not inhibited in MAN mode.

(5) RECIAC FAN ph
Selects operation of the respective recirculation fan.
pb pressed in : {pb depressed) Fan runs. Recircuiation of a part of the cabin air to
supplement the conditioned air supply is provided.
Fan rotation speed linearly varies from 1500 RPM to 2200 RPM
deperding on temperatuce control vaive position. |f temperature
measured at cabin floor level is lower than 18°C (61°F), high spead

s autnmatically selected.

(FF . (pb redeased} Fan stops. All the air is supplied by the packs without
recirculation. The OFF light illuminates white.
FAULT © lHluminates amber and the CCAS is activated in case of either low

fan RPM { < 900 RPM| or fan electrical inotor overheat canditions.

(&) COMPT ind.

Air tempergture in the selected compartment s indicated m °C.
(@ DUCT ind.

For the selected compartment, the temperature of the conditioned air before leaving

the duct is indicated in °C.

Duct temperature is automatically limited to max 88°C in AUTO mode or MAN mede.
COMPT selector

Selects the zone — FLT COMPT or CABIN — for which temperature (COMPT and

DUCT) reading is desired.

(3 GND X FEED
See chapter 1.03.20,
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AVIONICS VENT PANEL

AVIONICS VENT

< EXHALIST MODE E_AL_J-,“GN DWEuEfLVE

g DO NOT SEL OPEN [~ ( T 1

. OVBD VALVE FAULT T 1 =

2 FULL OPEN - AU UL‘J ""T_ —(1)
o IF AP:1 PSH Full . . -

v T CLOSE

N (3)

(*) OVBD VALVE CTL switch

The selector is operasted to manually full open or full close the OVBD valve if
sequired. In normal configuration, the selector must be guarded in AUTO pesition in
order to allow proper selection of the EXHAUST mode.

FULL OPEN  The OVBD valve is hully open.

CAUTION : DO NOT SELECT OVED VALVE +ULL OPEN IF DIFFERENTIAL PRESSURE
EXCEEDS 1 PSI.

AUTO The OVBD valye position is funclion of
. The EXHAUST mode PB selection
. The aircraft condition (flight or ground}
FULL CLOSE  The OVBD valve is fully closed.
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(2> EXHAUST MODE PB

Controls 1the OVBD valve as long as OVBD valve CTL sw is in AUTQ position,

NORM

OvBl

FAULT

(G FAULT LIGHT

llluminates amber and the CCAS is activated when there is an OVBD VALVE position
disagreement :

- when on ground, engine 1 not running {OIL LOW PRESS) OVBID valve is not fully

(ph pressed inj
- {On ground, engine 1 not running (ML LOW PRESS)
- extract fan runs continuously
- OVBD valve is full open
/F valve is closed
—in fight {or en ground, enging 1 running)
- extract fan runs continuously
- OVBD valve is full closed
- U/F valve is open
(pb released)
- extract fan is OFF 200
- OVBD ualqe is partially open ﬁ“ﬂﬂ'@'? only}
— U/F valve is closed
- QVBD light illuminates white

Numinates amber and the CCAS 3 activated in case of fan faiture

ar overheat.
Note 1 Aircraft on ground and external power available :

if exhaust mode is set on OVBI posttion, a ground
mechamic call is generated and intermediate position is

inhibtted.

Ngie 2: When start sequence is initiated, exiract fan stops for
120s to avoid pressure shocks. Exhaust mode fauit
iffuminates, however the ground mechanic calf s not

generated.

open {except with CTL sw on FULL CLOSE}

- when, in flight or, on ground engine i running, OVBD valve is fully apen {except

with CTL sw ON FULL OPEN}
The LIGHT goes off when the QVBD VALVE reaches the selected position.
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FLIGHT DECK VENTILATION ISOLATION
EXTRACT AR FLOW
CAUTION : Close only in case of FWD COMPT smoke.
S
(O EXTRACT AIR FLOW \
) e,
CAUTION:CLOSE ONLY IN .
CASE OF FWD COMPT SMOKE O
R e -
- - -
: ) —
z I ]
z ! T "'_'“‘\\1‘ /,f:.--#
: o OPEN \ f // (ctosep,,
g N ;
< Q\;\_ ,g
x S
< S

Enables, in case of smoke in the forward cargo compariment, to isolate the flight deck
ventilation preventing smoke to enter the flight compartment.
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_ 30.3 ELECTRICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING

ELECTRICAL SUPPLY

DC BUS SUPPLY

autornatic temperature
control

FLT COMPT Marwal
temperature controi

BH SIDE
Pack vaive

Recirculation fan

Pack and recirculation
fan alert

Automatic temperature
control

Manual temperature
control

Compartment and duct
temperature ind.

FURBO FAN SHUT OFF
VALVE 1 CTL
TURBO FAN SHUT OFF
VAIVE 2 CTL

EQUIPMENT (C/B)
L1H SIDE
Pack valve DC ESS BUS
(on lateral panel PACK VALVE}
Hecircutation fan DC UTIL BUS1
(on {ateral panel PWR SUPPLY CTL}

Pack and recirculation DC ESS BUS

fan alert {on lateral panet PACK and RECIRC FAN

CAUTION)
FLT COMPT DC ESS BUS

{on lateral panel AUTO}

DC ESS BUS
{on lateral panal MAN}

DC ESS BUS
{on I~teral panel PACK VALVE}
DC UTIL BUS 2
(on lateral panel PWR SUPPLY CTL)
DC ESS BUS
{on tateral panel PACK and RECIRC FAN
CAUTION)
0C ESS BUS
{on lateral panel AUTQ)
DC ESS BUS
{on lateraf panel MAN)
DC BUS 1
(on lateral panel COMPT and DUCT TEMP
IND}
DC BUS 1
(Cn lateral puanel}
DC BUS 2
(On lateral panel)
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EQUIPEMENT DE BUS SUPPLY
{C/B}
OVBB valve, U/F valve 0Cc EMER BUS
{on lateral panel VALVES)
Extract fan contro! DC ESS BUS
relay {on iateral panel CTL}
EXTRACT FAN GC BUS 2
Conlactor {on iateral panel EXTRACT FAN)
EXTRACT FAN [OC BUS 1
Contactor {on lateral panel EXTRACT FAN)
MFC LOGIC

See chapter 1.01

SYSTEM MONITORING
The followmg conditions are rnonitored by visual and aural alerts :

- Pack valve position in disagree with command or overheat downstreamn of the
compressor (T = 204°C/393°F),
+ See PACK VALVE FAULT procedure in chapter Z.05.08.

— Overheat in bleed duct (T duct > 274°C/525°F).

» See BLEED OVHT procedure in chapler 2.05.08,

Recircutation fan low BPM or internal overheat.

« Sec RECIRC FAN FAULT procedure in chapter 2.05.08.

Underspeed or overheat of extract fan {T = 80°C/1947F),

» See AVIONICS VENT EXHAUST MODE FAULT procedure in chapter 2.05.08.
— OVBD VALVE position not corresponding with aircraft condition.

» See OVBD VALVE FAULT procedure in chapter 2.05.08.

Note : In case of overheat downstream of the compressor, alert is maintained on
magnetic indicator (RH maintenance panel) even if fault disappeears {See
chapter 1.03.20).
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30 'HEMATICS
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401 DESCRIPTION
Cabin pressure und rate of change control is ebtained through

— A fully automatic digital electronic controller, or

— A manual pneumatic contiolles,

which controf the outflow of conditioned ar to a level compatible with passenger and
crew members comfort.

Two outflow valves are installed :

— An electropneumatyc,

— A pneumatc.

In Auto Mode, the pneumatic valve is slaved to the electropneumatic one. Their
opening will be the same.

Each outflow valve includes devices for the required safety function in case of
controller failure :

— The positive differentiaf nressure is irnited to 6.35 PSI by a manometric capsule,
- The negative differential pressure is imited to — 0.5 PSI by a non return valve.
Note : The manual controller knob must be selected to NORM positon in order not to
~ disturb the aufomatic reguiation.
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AUTO MODE

The digital controller generates a signal for positioning outflow valves during all
phases of flight. The parameters received by the controller for signal computation are :

— Landing elevation from landing elevation selector

— Take off elevation memorized by the controller

— Cabin pressure

— Aircraft stalic pressure generated by ADC 1 with CAPT atimeter baro setting or, in
case of ADC 1 failure, =sircraft static pressure generated by ADC 2 with 2
1013.2 HPa reference (29.92 in Hg).

The controlier compules a theosetical cabin altitude and then, sends a signal 1o the

electropneumatic outflow valve lorque motor in order to adjust the actual cabin

alittude by opeming or closing the two outflow valves.

The loss of electrical signal causes closmg of the valve.

NON PRESSLURZED
AREA

o
PRESSURIZED
S Tt T - A AREA
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!
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=
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-_m DIGITAL . '_-E =
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3
-
)
=
=

AIRCRAFT
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DUMP FUNCTION
A OUMP function is available to send a fully open electrical signal to the
electropneumatic outflow valve.
DUMP function is available as long as pressusization sysiem is in AUTO maode.

CAHUTION : The DUMP FB is mechanically protecled. Ne other safety device protects
~ DUMP function from inadvertent use.

NON PRESSURIZED

AREA
] I

J H PRESSUNIZED

Vo N N | AREA

ELECTROPNEUMATIC PNEUMATIC W

OUTFLOW VALVE - | OUTFLOW VALVE
PNEUMATICALLY —
SLAVED

J

-
DIGITAL e L
CONTROLLER —— ‘

ROFA-QL-D3-40-003-A001AA
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MANUAL MODE

The electropreumatic outftow valve 1s maintaned closed and the pneumatic cutflow
valve controls the cabin outlet air flow. lis comrol servo pressure is function of the
manual controfler demand. The control knob is used to select any cabin rate of change
from - 1580 f/mn 1o + 2500 f/mn.

MOMN PRESSUALZED
AREA

e J \ PRESSURIZED

_EL_rac?nc:Pncummc ' saun
( OUTFLO VALVE

PNEUMATIC
| QUTFLOWY YALVE

CABIN PRESS Q«-};‘ W]
i

ROFA=-DL-02-40-004-200124
|
=
Ei
|
—
3 S
]
28~
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DITCHING MODE

Fwo electacal motors {one for each outfiow valves) maintain both outflow valves in
closed paosition.

Citching mode 15 available in both automatic and manual modes.

HON FRESSURLZED

AREA,
_I——i__—
PRESSURZED
ELECTHOPNEUMATIC AFEA

oL FLDIV VALVE

ROFA-C1-031-40-C05-A00124
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| 40.2 CONTROLS |
AUTO PRESS PANEL
. AUTO PRESS )
’ BV T
B LANDING ELEVATION . B
(1 §—= 188 88]» @) =2) T
Ty G S =)
DESCENT .DQD‘] = T A
ST e ‘
> o —@}

ROFA«Dl-0%-A0-G08-A00Y4A

{ a
() LANDING ELEVATION ind.

Disptays in fL the landing elevalion setting. The twao last digits always dispiay 0. All
digits wili extinguish in case of automatic system failure.

@ ELV SET trigger switch

Allows selection of the elevation of the planned destination airport in 100 ft
increments. The landing altitude ranges between - 1500 it and 9900 R,

(3) DESCENT RATE pb

ls operated 10 allove 1 fast cabin descent,

NORM (pb released) The max cabin vertical speed in descent is — 400 ft/mn,

FAST {ph pressed in] The max cabin vertical speed in descent is — 500 #/ma.
The FAST LIGHT illuminates blue.

(& TEST pb
When depressed, the system is electrically tested. If the system is ready to use,
the LANDING ELEVATION ind. displays alternatety 18800 and -- 8800. Fault light
lumanales armber on MAN pb.
In flight, this test is inhibited.

(5) DUMP guarded pb

This guarded pb allows selection of the dump function when in AUTO mode.

NORMAL  {ph released) The digital centroller operates normally.

ON {pb pressed in} The digital contraller is out of circuit and an electrical
opening signal is sent lo the electropneumnatic outflow valve. Both
outllow vabses will fully open. The ON light illuminates white,
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MAN PRESS CONTROLS

—
r'; — _\"‘1, ;}I\
. { CAB PRESS Qg

DITCH

MODE SEL
=) \MODE SEL,

ROFA-01.-03.40.007-4001A44

(O MODE pb

Selects the pressure control mode

pb pressed in : The digital controller is in operation {AUTO mode).

MAN . {pb released) The digital conlroller is out of operation, digits
extinguish and the manual controller regulates the pressure. The
MAM light stluminales white.

FAULT . The light illuminates amber to indicate a digital controlier failure,

associated with a CCAS alerl through the MFC.
(2) MAN RATE knob

In manual mede, the control knob is used to select any cahin rate of change from
7 500 ft/mn to + 2 500 ft/mn.

NORM This position must be used when in AUTO mode.
(3) DNCH guarded pb
Selects the ditch mode.

ON . {pb pressed in} both outllow valves are forced o closed position
regardless of the pressure control mode. The DN light illuminates
white.
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(0 ALT indication

Indicaies the cabin pressure in thousands of feet altitude based on 1013.2 HPa

{29.92 in Hy).
(2) RATE indication

Indicates the cabin altitude rate of change in fti/mn X 1 000.

@ DiFF indication

Indicates the differential pressure between cabin and aircraft static pressure from

-11to + BPSI

(3) A red flag appears on the right top of the ind, to indicate the loss of power supply.
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| 40.3 ELECTRICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING

ELECTRICAL SUPPLY
DC BUS SUPPLY AC BUS SUPPLY
FQUIPMENT (C/B) (C/B}
Digital controller OC BUS 1 — Nil -
ion lateral panel AUTO PRESS)
Cabin pressure ind. DC EMER BUS - Nit -
{on lateral panel CAB PRESS IND
and WARN)
Pneumatic DC EMER BUS — Nil -
QUTFLOW Valves {on lateral DITCH)
MFC LOGIC

See chapter 1.01.

SYSTEM MONITORING
The following conditions are monitored by visual and aural alerts :

— Cabin aflitude above 10 000 ft.
+ See EXCESS CAB ALT procedure in chapter 2.05.08.
— Differential pressure exceeds 6.35 PSI.
+ See EXCESS CAB AP procedure in chapter 2.05.08.
— Digital controller failure.
« See AUTO PRESS FAULT procedure in chapter 2.0%.08.
— Both outfiow valves selected in QITCH position,

« VISUAL alents are :
- MC hight flashing amber
- AR amber light on CAP
- ON white light on BITCH pb
« AURAL alert is the single chime,
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10.1 DESCRIPTION | (See schematic p 11/12)

The aircraft is provided with an aulomatic flight control system. It achieves |
» Autopilot function and/ar yaw damper {AP andfor YD)

s Flight director funclion [FD)

» allitude alert

Main components are ;

» One computer

» ane control panel

» one advisory display unit {ADU)

« three servo-actuators {one for each axis).

The ¢omputer receives dala from the two Air Dala computers {ADC), the two Attitude
and Heading Reference Systems (AHRS), the two SGU, the racio-allimeter , the GPS
(if installed) and from some sensors.

It generates commands to the flight control actuators and to the FD bars.

Dual microprocessor architeclure and digital servo-monitoring technique are used to
provide an adequate safety level.

COMPONENT LAYOUT

: 7
= - s
3 (1) T =7 =~

o .fh_ . r .

= (\‘ h ['u 1 a—"’f _// ‘\l

3 T - “"“’Q_l-x
o (gl;? - __!':_ -———_"'_:]
M (3} [2)

" _‘\_- < - .

AFCS advisory display, control box and computer {cockpit and electronic rack).
Yaw and pilch servo actuators.
Roll servo actuator,



!! } AFCS 1.04.10

ATR72 P2 001
FC.OM. GENERAL DEC 96

10.2 CONTROLS

AFCS CONTROL PANEL

NGSE
DN

—_

FOSE
P
A

(a)

RO A-01-Dd-10=-002-AC0T1AA

() AP pb
Action on the pb engages autopilot and yaw damper iunctions simultaneously.
All four associated arrows illuminate white, A repeat action on the pb disengages
enly 1he autopilot function,

(2) YO pb
Action on the pb engages the yaw damper function. Both associated arrows
illuminate white. A repeat action on the pb disengages the yaw damper function
(and the autopilet if engaged),

(3) CPL ph
Erables selection of the panel {CAPT or F/0) to be coupled to the AP/FD computer.
At power up, selected side is CAPT side.

(&) Pitch wheel (PW)
Qperation of the pitch wheel when the system is flying VS, IAS will resynchronize
the air data command reference (or pitch reference} without disengaging the mode.
The pitch wheel is inhibited in GS, ALT SEL CAPTURE. ALT HOLD modes.

() Vertical modes pbs
Enabie selection of vertical modes : |AS HOLD, VS HGLD, ALT HOLD.

& Lateral modes pbs
Enable selection of lateral modes © HDG SEL, NAV, APF, BC.

(3D BANK ph
Permits selection of the bank angle limit, in the HOG SEL mode only. Alternate
aclion on the pb causes altemate selection of a high hank angle limit {27°) and a
low bank angle limit {15}, power up staie is high bank angle.

STBY pb
Cancels all F) modes {both armed and activel. When AP is engaged, resets to
basic modes.
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ADU

ROFA=-01=-09id-q03-A001LAA

(> Display
The first line gives advisory messages in white letters
The second bne gives caution messages in amber letters

D4

o=
@J

-
ADVISORY WHITE
CAUTION AMBER
MOUE ARM WHITE
MODE CAP GREEN

"w Bﬂ\
O ¢

e

!

.u)

T\

RSEL [=-—{ 4
e

N

The third Yine shows armed modes in white letters

The fourth ne shows active modes in green letlers.

(& RESET pb
This button is used to cancel a cauticn message or to confirm an AFCS automatic

choice,

(3 BRT knot
Is used 1o adjust ADU Bnilance.

(©) L SEL-R SEL pb
Is used in A.F. ground maintenance test.
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CRS 1/HDG PANEL

N
E__EJ CRS 1 HDG
e Lt Sl
] LT '/
@] . -
r—lrl d- SFPERRY i{:‘:l‘)

ROrA-QLl-04-10-004-A000 K%

() CRS 1 Knob
selects course on the CAPT EHSI

@ HOG ko
selects on both EHSIs, Ihe heading which is used as a reference by the AFCS.

ALT/CAS 2 PANEL

I"-(__h
&ALt CRS 2
P =
(-1 . (/\) K{ ’ﬁ - g
S __j{” >
| # SPERAY t @J

ROFA-OL-04-10-00d-8001AN

(D ALT knob
controls the preselectad aftitude which is shown on the advisory display.

(2} CAS 2 knob
selects course on F/0 EHSI

AP OFF LT

ROFA-U1-04-10-04%-COR1RA
Both lights illuminate or flash red and the CCAS 1s activated through the MFC when
AP is disengaged.
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(1) Flight Director Command bars (Magenia)
display computed commands to capture and maintain a desired flight path,

O lateral armed rmode amnunciator (white)

displays in white the lateral AP/FD armed mode ; the annunciator extinguishes when

this mode is caplured,
Available lateral armed modes : VOR, LOC, 8C, LNAV (if cmega installed)

@ Lateral active mode annunciator {green)

displays in green the lateral AP/FD active mode ; the indication is followed hy a star
while caplure of an armed mode is in progress. The star disappears when capture is
achieved.

Available lateral active modes : VOR, tOC, BC, HDG, LNAV {if omega installed)

® Transition box
is displayed in white around the green active mede annunctatar for the first 5 secands

of caplure of an armed made.

@ Verﬁ@{ armed mode annunciator fwhile)
displays in white the vertical AP/FI armed made ; the annunciator extinguishes when
this mode is caplured.

Available vertical armed modes : ALT, GS.

(6 Vertical active mode annunciator {green)

displays in green the vertical AP/FD active mode ; the indication is followed by a star
while capture of an armed mode i$ in progress.

The star disappears when capture is achieved.

Available vertical active mode @ VS, ALT, GS, I1AS, GA {FD only).

() ~AP MSG" _annunciator
lluminates amber to indicate that a caution message can be read on the ADU. If no
caution message is displayed and the autopilot is engaged “AP ENG” green is displayed.

{8 CPL status annunciator {green arrow)
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2 e ___FD BARS ql;-»
3 _‘_.__,; . -]L J|:-— L- :'\\%.- @ -73})\_\
g NS J[]UE: ETU_A_JI_JJ_J"],\ )
o ’EU f ot C B - s Rl
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: 28 JDU“LJ? \.

FO BARS The Fiight Director command bars are operative. Fach bar (s in view
provided relevant axis 1s nol in basic mode.
Qrf The command bars are out of view.

GO AROUND PB

o e

e, ]

v

-04-10-006-5G01 AR

ROFA-01

When one is depressed, the go arcund moede is selected. It drops all others FD armed
and aclive modes. The AP disengages and the FD wiil comsnand :

— Laterally, heading hold {on heading followed at GA engagement).

~ Vertically, predetermined minimum safe pitch attitude (flaps function).

The go around mode is cancelled by using TCS or STBY pb, or by selecting a new
verlical mode ar engaging AP
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ROFA=1-04=10-CO7=-A00144

(REAR FACE) @;\ :
DN

aﬁ?%ff’ / K y b_/ =y

(1) AP quick disconnect ph

Allows to disconnect AP when depressed once. When depressed again, clears AP

QFF alert indication.

(@) Normal pitch trim ROCKER (ROCKER actuation will disconnect AF)
(3) Touch Controt Steering (TCS) pb

Depressing the button allows the pilot temporary manual control of the aicraft.
AP arrows extinguish on AFCS control panel.

» Basic AP mode :

Depressing the TCS button in the basic mode will cause the AP
1o change the pitch and roll references. The reference attitude
will be 1he aircraft’s new pitch and rolf attitude (within limits)
at the time the TCS button is released. Pitch attitude
resynchronization lkmits are £ 15° If the button is released
with a pilch attitude greater than 15 the aircraft will retum to
15 and maintain that altitude.

[{ the TCS is released at bank angles less than 67 the system
will level the wings and, at wings level will fly the existing
heading. If the bank angle is greater than 6° but less than 35°
al TCS release, the AP will maintain the bank angle. At bank
angles greater than 35° the aircraft will return to 35° and the
AP will maintain 35"

» Modes linked 10 air data reference
Action on TCS ph during ALT HDLD, VS HOLD or IAS HOLD modes will
resynchronize the air data command reference without disengaging the mode.
Action of TCS pb curing IAS or VS mode will gencrate a dashed IAS or VS
reference message on ADU.

+ In all other modes, a TCS activation will simply allow the pilot to take manual
control of the aircraft without disengaging the mode.
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GUIDANCE Indication (if installed)

GUIDANCE

ROFAh-01=-0a4-10-008-A001RA

lluminates amber f CAT H conditions are lost or if an excess dewviation is detected.

STBY PITCH TRIM SW

Doy e e :‘-V. - e

STBY PITCH
J—T ~~ NOSE DN

@R

[ _a_r::f/fuose up

ROFA=QLlwQd10-CO0B-BO01AA

STBY PITCH TRIM will disengage the AP
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10.3 ELECTRICAL SUPPLY/MFC LOGIC

RICAL SUPPLY
DC BUS SUPPLY AC BUS SUPPLY
EQUIPMENT (C/B) (C/B)
AFFD computer DC EMER BUS - Nil -
+ YD DISC circuit {on overhead panel CMPTR)
+ contral box
+ “GUIDANCE”
indication {*)
ADU DC STBY BUS - Nil -
(on averhead panel ADU)
Sarvo controls DC STBY BUS - Nil -
{on overhead panet SERVO)}
AP OFF lights DC ESS BUS - Mil -
+ AP DISC circuit (on overhead panel WARN)
(¥} it installed
NMFC LOGIC

See chapter 1.01,
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10.4 LATERAL MAINTENANCE PANEL

On LH maintenance panei, a toggle switch allows to test the AFCS with the aircrait
on the ground.

If an AFCS failure occurs in flight, the ground maintenance test mode shouid be
entered after landing, and before removing avionics power, in order to retrieve the
FUGHT FAULT SUMMARY data.

Tm—
—

e
—

AFCS
NORM
FLT

)

TEST |

ROFA-01-04-1Q-010+-ACD1AA

PROCEDURE
— Airspeed less than 50 kts, aireraft on ground.

- Autopilot/Yaw damper disengaged.
— Togyle switch on “test”

The ADLU shroudd now display -

01 FGC TEST 7

- Step through the tests using the L SEL button until Test 98 FLIGHT FAULT
SUMMARY appears as shown below :

98 FLIGHT FAULT SUMMARY 7 J

- Push the BRESET button and data for the AFCS computer will appear. The
alphanumeric codes should be recorded for use by maintenance personnei in touble
shooting the problems.

— Toggie switch on “NORM FLT”.
Note : If power is shut down, flight faull summary is lost.
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PURPOSE

The YAW DAMPER {YDi provides yaw damping and iwn coordination
these functions, AFCS computer and AP yaw actuator are used.

The AUTO PILOT (AP} atows the following :

- stabilizing the aircraft around its center of gravity while holding pitch
heading or bank angle (AP in basic modes).

. Jo achieve

attitude and

- flying automatically any flight director active mode (AP in AP/FD modes} except GO

AROUND made which mwust be Rown manually enly.

AUTO PILOT ENGAGEMENT

When the AP is engaged, the pitch, roll and yaw actuators are connected Lo the flight

conlrots and the pilch antotrim functlion is aclivated.

- Engagement with no vertical FD mode seiected. The AP flies actual p

itch attitude.

This is the basic ertical mode. Pitch wheel and TCS can be used to modify the pitch

attilude.

- Engagement with no lateral F} mode selected : the AP will fust level wings and
then maintain the heading reached at this time. This is the basic taleral mode. TCS

pb may be used {see 1.04.10).

— Engagement with & lateral or vertical armed F0 mode selected : the AP flies basic

made until the armed mode becomes acbive,

— Engagement with a lateral and/or vertical active F/D mode selected: the AP

maneuvers 1o {ty to zero the FI) command bars.

AUTO PILOT DISENGAGEMENT

AP can be disengaged manwally or autornatically.
- Manual disengagement is achieved by action on ether one of t
devices :
— Quick disconnect ph an control wheel
— Action on Pitch Trim {normal or STBY}
— AF pb on AFCS control panet.
- YD pb on AFCS contral panel,
-G ApbonPL
— Pilot’s force on the pedals over 30 daN {66 Ib).
— Pilot’s force on the control column {pitch axis) over 10 daN {22 Ib}
» Automatic disengagement occurs when:

he following

— one of the engagement condilions of lthe AP and/or YD is ne longer met

— stall waming indicator threshold is achieved

there is a disagreernent between the two AHRS or belween the two ADC,

there is a mismatch between the two pitch trims.
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MANUAL DISENGAGEMENT

- Action on the AP pb an ihe control panel, or quick disconnect pb on each control
column, or GA mode activatian, or STBY or NORMAL pitch {rim switch aclivation or
effort on control column disengage the AP function without disengaging the YD
function. The AP white arrows extinghish, the AP OFF it itluminates red and the
“cavalry charge” aural warning is generated.

On the ADU, the RESET pb illuminates amber and the "AP DISENGAGED™ message
i5 displayed in amber on the second fine. Actron on the RESET pb or quick disconnect
pb clears the warnings and messags.

Nolg : If a failure occurs, the "PITCH TRIM FAIL", "PITCH MISTRIM" or "AILERON
MISTRIM" message is displayed on the ADU.
The crew has to disengage AP and manually fly the aircraft.

- Action onthe YD pbon contral panel or an effort on pedals disengages the YD and AP.
The AP and YD while arrows extinguish. The “AP GFF It illuminates red and the
“cavalry charge” aural waning is generated. On the ADU, the "RESET" pb llluminates
amber and the "AP/YD DISENGAGED" message s displayed in amber on the second
line. Aclion on the RESET pb or the quick disconnect pb ciears the warnings and
message.

AUTOMATIC DISENGAGEMENT

The warnings and messages are the same as those which occwr in case of manual
disengagement but “AP OFF" light and “AP" or *AP/YD DISENGAGED" message are
flashing. Action on *RESET" pb clears warnings and messages.

R WNeife fPITCH TRIM ASYI4 It ifluminates on central panel, AP automatically disengages
and cannol be reengaged.

NIT AECOVERY

When a monitored failure is detected, AP andfor YD is disengaged. If the pilot clears
messages displayed on ADU {by using RESET pb) the FGC will attempt a “monitor
recavery”. The AP/YD can be onca again engaged.

If initial failure condition still exists, AP{YD is disengaged again.

Conditions which will inhibit all recovery attempis are :
~ Loss of AP, YD and AFCS controls panel.

Trim inoperative monitor failures

Any APP mode

GA mode

LOC or 8C modes
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through the command bars on the EADI to allow a manual guidance of the A/C :

— In pitch axis if a vertical mode is selected,

~ In roll axis if a lateral active mode is selected.

The FD commands are satisfied when the FD bars remain centered on the EAD!.

if mo vertical and/or lateral active mode is selected, the comresponding command bar
is removed. In addition, the two bars can he removed by setting the F BARS

selection sw to OFF

The foflowing modes are available :
» Vertical modes :
ALT SEL, ALT, VS, |AS
» Lateral modes :
HDG, NAV, BC
» Common modes
APP (tateral and vertical guidance for approach}, G.A

Some modes have an nitied arm slatus belore becoming active.

Their active phase is divided into a capture phase followed by a irack or hold phase.
When AP is engaged, it normally aulomatically follows the FD commands. If no FD
active mode is selected, the system flies basic AP mode {see 1.04.20).

MODE SELECTION
Mode selection is achieved by action on the corresponding pb on the AFCS control
pane! except for ALT SEL mode and GO AROUNE mode :

- ALT SEL mode is autornatically armed.

— 30 AROUND mode is activated as soon as cne of the GA pb focated on the Pls is
depressed, and is disengaged by using TC5, STBY pb, by selecting a new vertical
mode or by engaging AP

Note . Simuftaneous armed stafus modes is limited to one laleral mode and two
- vertical mades. Therelore vertical armed modes are prioritized in the following

order :
-~ LS 65 ARM
- ALT SEL ARM

ACTIVATION OF ARMED MODES

Only one lateral and one verlical mode can be activated simuitaneously. If two verlical
modes are armed, the first which meets the capture condilions becomes first active,

The second remains armed.
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MODE DISENGAGEMENT

Action on the pb of an armed or active mode on the AFCS conirol panel disengages

thal mode.

Action on either GA pb on the Pi's disengages all other armed or active modes.

Action on the STBY pb on the AFCS control panel disengages all armed and active
modes. ALT SEL mode will rearm autgmatically only Jf AP is engaged or if a FD mode

is selected again and tf aircrafl flies toward the selected altitude.

When a vertical {or lateral) mode becomes active, the previcusly active vertical {or

lateralt mode is aulomatically disengaged.
Other automatic disengagement logic conditions are dztailed for each mode in

chapter 1.04.49,

FLIGHT GUIDANCE DISPLAYS AND ANNUNCIATIONS

— The ESHI displays navigation information. The FO wses infermation frem the coupled
EHSI which is selected through the CPL ph on the AFCS contral panel.
— Heading bug: the heading hug is controlled by the singte heading knob. The
heading error between actual heading and selected heading as displayed on the
coupled EHS| is sent to the FD.

- Course pointer : the course pointes of each FHSI is controiled by the associated

course knob. The course error as displayed on the coupled EHSI is sent to the FD.

— Deviations : deviations displayed on the coupled EHSI and used by the FD are as
foliows, depending on the selected navigation saurce.
» in lateral : VOR, LOC or LNAV (if installed)

+ it vertical ;. GS

— The EADI displays guidance information through the pitch and rell command bars.

It also displays mode staius annunciations ;

Armed modes are dispiayed in white and captured maodes are disptayed i green

{see 1-04-10).

— The ADU provides mode status annunciations :

- lateral armed mode status i1s displayed in white on the left portion of the third

line

- verticat armed made status is displayed in white on the central and right portion

of the third line

- lateral active mode status is displayed in green on the left portion of the fourth

line

- vertical active mode status is displayed in green on the right portion of the

fourth line

- During capture phase, a star is added to the mode annunciation on EAD! and

ADU.
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40.1 SYSTEM OPERATION

Far basic stabilization computations, the AFCS computer receives data from both
CAPT and F/0 ADC and AHRS. An average value is used.

AP Basic modes are not affected by the selected coupled side.

For quidance computatians, the AFCS cemputer is coupled either to CAPT side or to
F/0 side, It uses data from the coupled ADC and SGU only and displays the same
commansls on both sides. Selection of the coupled side is achieved through repeated
actions on the CPL pb. Al power up, left side s coupled. The coupled side 1s indicated
by iltumination of the corresponding arrow located at each side of the CPL pb.

All FO modes not using SGU data {ALT HOLD, ALT SEL, VS, 1AS, GO ARGUND) will be
retained following a CPL transition. The FII will give commands to ensure @ smooth
transition maneuver if the new data are different {different baro setlings in ALT HOLD
for exampley.

All FO modes using SGU data (NAV, BC, APP} will be dropped following the change
of seleeted coup'=d side.

Quring ILS approach only :

DUAL CPL autornatically occurs afler LOC and GS track phase has begun if both NAV
receivers are tuned to ILS. tn DUAL CPL both arrows are iluminated and both NAY
receivers are coupled to the AFCS computer which utilizes average data for guidance
computation. When the APP mode is manually cancelled, the FD remains coupled to
the side selected prior to dual coupling.

Excess DEV monitoring utilizes ILS data from both SGU (CAT 2 approach)

AP COUPLING WHEN A FAILURE OCCURS

- When one senser used for guidance computattons fails, the pilot can still couple the
AFCS 1o the carresponding side but the FD modes using the invalid sensor cannot
be engaged.

Loss of ILS;
» Qut of DUAL CPL phiase : AP remains engaged on coupled side.
+ In BUAL CPL phase : AP operates an automatic selection,
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When a failure appears on AFCS, AP MSG message is displayed on both EAD! and

cerresponding explanation appears on AQL.

CALSE MESSAGE PILOT ACTION
AP/XD Disengagement AP/YD DISENGAGED
YD DISEMGAGED
AP DISENGAGED
Monitor AFCS INVALID or
AP INVALIO
CAT | or CAT il capacity CAT | or CAT Il
displayed an the first ling
of AQU
Loss of CAT |I capacity CAT 1l INVALID
and CCAS is activated
through the MFC (3 CLIC)
Excess LOC or GS EXCESS DEV
deviation (LOC and G5 scales flash
amber on beth EADN
Aberrancy on ROLL AXIS AILERON MISTRIM Refer to 2.05.11

PITCH AXIS

RETRIM ROIL Refer o 2.02.04
AiL) WING DN
AIRCRAFT out of TRIM on PITCH MISTRIM Use of A/P prehibited

Loss of AUTOTRIM

PITCH TRIM FAIL

Use of A/P prohibited

Excess difference betwesn
koth AHRS or both ADC

AHRS DATA INVALID
ADC DATA INVALID

Incorrect nawigation
source/selected mode

CHECK NAV S0URCE

AP engagement on ground

NO ENGAGEMENT ON
GROUNG

Loss of a coupled
transmitter

CPL DATA INVALID

AP engagement with a
condition making this
engagement ympossible

ENGAGE INHIBIT

Loss of computer

AFCS INVALID

Loss of ASCR bus

Dashes on ADU

Incoherence between
ASCE AP/YD disengage
data and clutches status.
FAULT detected by ADU

DISENGAGED ANNUN
DATA FAULT

Mismatch between

the two NAY receivers
ILS i QOual CPL

MNAV MISMATCH {R SEL}
or NAY MISMATCH
{LSEL)
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40.2 AUTOPILOY/FLIGHT DIRECTOR MODES |

VERTICAL MODES

ALTITUDE SELECT MODE

ALT SEL mode is automatically armed when the aircraft is climbing or 1s descending
towards the selected allitude except after action on the STBY pb. In this case, ALT
SEL mode rearmns onfy if AP is engaged or if a FD mode is selected, in addition to the
previous conditions. ALT SEL is displayed on ADU and ALT is displayed on EADL.

ARM PHASE

The ALT SEL ARM meade is annunctated on the ADU and EADI as a vertical armed
mode, by @ white ALT message, VS HOLD, IAS HOLD or PITCH HOLD modes can
be used to fly to the selected altitude.

- CAPTURE PHASE

When approaching the preselected altitude, the system automatically switches to
the ALT SEL CAP mode and the previous vertical mode is cancelled. A command
is generated to asymplomatically capture the selected altitude. ALT SEL CAPTURE
is annunciated on the ADU and EADI by a green ALT'

Nate : If preselect altiiude value 1s changed during capture phase, AP will return
to basic PITCH HOLD mode.
~ HOLD PHASE

When the desired allitude is reached, the ALT SEL CAP made is automatically
cancelled and ALT HOLD mode is automatically selected. The ALY HOLD mede is
annunciated on the ADU and EAD! by a green ALT.

During the three phases (ALT SEL ARM, ALT SEL CAF ALT HOLD}, a GS capture
will override the altilude mode.
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ALTITUDE SELECT MODE

ALT
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2
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CHANGE OF SELECTED Al TITUDE
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ALTITUDE HOLD MQDE

DFA-OLl=-08=dDaD7F-A{I01AR

Activation of the ALT pb on the AFCS contrel pane! sclects the ALT HOLD mode and
overrides all active FD vertical modes.

ALT existing at engagement 1s maintained.

The ALT HOLD mode is annunciated on holit ADU and EADI by a green ALT.
Depressing and holding the TCS button allows the pilot to maneuver the aircraft to a
new attitude reference without disengaging the mode.

In the ALT HOLD mede, all armed FD vertical modes are allowed, but a GS capture will
override the ALT HOLD mode.

. ’ ALT HOLD
vo‘;f\ e
T
ALT HOLD
F'.__ ’
//'-
|' /
Q‘ﬁ\?:
‘\'}# -7 | AT SEL WO00UH
e
A
] ALT BEL 10000t Sy MT
! L o
! L= TCS RELEASE
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VERTICAL SPEED HOLD MODE

Action on the VS pb on the control panel selects the VS HOLD mode and overrides all
active FD vertical modes. VS existing at engayement is maintained and displayed in
hundreds of feet per minute in green on the ADU. "V5” message is displayed in green
ont the EADL

Activation of the PTW will sct a new vertical speed reference without disengaging the
mode.

Depressing and holding the TCS button allows the pilot to maneuver the arcraft to a
new vertical speed reference without disengaging the mode.,

In V8 HOLD maode any other vertical mode may be armed, and when captured will
override VS HOLD mode.

VS
P
.
-+ w*
e
AlT il HNE F1 —3

p—
VS ENGAGE TCS RELEASE
dec, VS Ao VS

ROFA=01-0dwd0-008-A0Di AR
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INDICATED AIRSPEED HOLD MODE

ROFA-C1-0d-40-DQ5-A00]AR

Action on the IAS pb on the control panel selects the [AS HOLD mode and overrides
all active FD vertical modes.

Airspeed existing at engagement is maintained and displayed in knots in green color
on the ADU.

"IAS” message is displayed in green on the EADI

Actuation of the PTW will sel a new [AS reference wilhout disengaging the mode.
Depressing and hoiding the TCS button aliows the pilot to maneuver the aircraft to a
new |AS reference without disengaging the mode.

In IAS HOLD mode, any other vertical mode may be armed, and when captured will
override IAS HOLD mode.

158 ENQ

ALT BEL 00 FT

5
IAS ENGAGE

i%w\lhs

"




!é i AFCS 1.04.40

AIR72 P 10 G601
FC.0.M. OPERATION DEC 96

LATERAL MODES

HEADING SELECT MODE

ROFA-OL-04-40-010-200E8N

Action on the HDG pb on the AFCS control panef selects the Heading Select mode and
overrides all active lateral FD modes. Selection of heading is made by the heading
knob and is displayed on both EHSI's. The heading Select mode is annunciated on the
ADt) and the EADI by a green "HOG” at the lateral active location.

Selection of tums greater than 1806° wall lead the system to order a turn as short as
possible if selection has been made before HOG made being engaged. If selection is
made after HDG mode engagement, lurning command will occur by the side selected
by the pilot.

CAUTION : Before 1ake off A/C lined up at the runway heading, the vertical

command bar is to he checked and centered {if necessary).

The BANK ph on the AFCS control panel allows selection of the bank angle limit in the
HDG SEL mode only. Afternate action on the Bank pb causes aliemate selection of a
High bank angle limit (27°) and a low bank angle limit {15%). Power up state is High
bank angle. The bank angle limit status is annunciated on the ADU by a green "HDG
SEL LO” if low bank is selected.

In the Heading Select mode, all armed roll FO Modes are allowed but the capture of
any armed fateral mode will override the Heading Sefect made.
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NAVIGATION MODE

Action on the NAY pb on the AFCS control panel arms the lateral guidance for capture
of the selected ravigalion source that is displayed on the active EHSI. Depending on
the selected NAV source and the frequency tuning, VOR ARM or LOC ARM, is
sclected. {L NAV if OMEGA instalted and frequency tuned).

- VOR NAVIGATIGN MODE

VOR ABRM is annunciated on the ADU and the EADI by a white "VOR”. HDG
SELECT, HDG HOLD modes can be used to fly the system during the VOR ARM
phase,

At capture, the previous lateral mode is cancelled. VOB CAPTURE is annuncrated
on the ADU and the EAD) by a green “VOR™”. For the five first seconds of capture
of the armed mode, a white box surrounds the message on the EADL VOR TRACK
mode is annunciated en the ADU and the EADI by the removal of the * symbol.

LOCALIZER MODE

Selection and display are identical to YOR NAV mode except that there is no
GVERSTATION and AFTER OVERSTATION capabikity.

BACK COURSE MODE

The back course mode is set up and flown exactly like a front course localizer
approach but selecting BC mode. In this case, glidestope capture is automatically
inhibtted.

» Sel the course pointer on the EHSI for the inbound pubished track.

» Set the heading bug on EHSI for the desired heading to intercept the course.

HEADING
340 |

* - LOGAUZER . -7

= 080° I L2, S \

2 INBOUND -—- ——— e :

- COURSE _ _ - - = ﬂ*‘Y ! Tl \

g C - RUNWA A

v - L
= TYPICAL ‘
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ILS APPROACH MODE

Action on the APP ph on AFCS control panel selects LOC and GS ARM modes
provided the coupled NAV receiver is tuned to an 1LS frequency.

LOC ARM is annunciated on the AGU and the EADI by a white “LOC”. HDG SELECT,
HDG HOLD modes can be used to fly the system during the LOC ARM phase.

GS ARM is annunciated on the ADU and the EADI by a white "GS”. Any vertical mode
is atiowed during GS ARM phase.

At LOC CAPTURE the previous lateral mode used to fly is cancelled. LOC CAPTURE 1s
annunciated on the ADU and the EADI by a green "LOC*”,

LOC TRACK is annunciated on the ADU and the EADI by the removal of the * symbo.

Glideslope capture I1s intedocked such that the localizer must be captured prior to
glidesiope capture. The GS capture overrides alf vertical modes which were previously
engaged. GS LAPTURE is annunciated on the ADU and the EADI by a green "G5*”,

GS TRACK is annunciated on the ADU and the EADI by the removal of the * symbol,

GO AROUND MODE (FD MODE ONLY)

Action on the GA pb selects the GO ARQUND mode and drops all armed and active
FO modes. The AP disengages and the FD gives commands o maintain
predetermined minimum safe pitch attitude and to maintain heading followed at GA
engagement,

The GO ARBOUND mode is annunciated on the ADU and the EADI by & yreen “GA” at
the active vertical location.

The GO AROUND mede is cancelled by selecting another vertical mode, engaging
TCS, pushing the STBY pb or engaging the AP
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The purpose of the altitude alert function is 10 alert the crew by activation of a visual
signal and an aurai signal when the aircraft is reaching or leaving the preselected
altitude. Preselection is achieved through a rotary knob and displayed in white on the
{irst line of the advisory display.
The visual signal consists of one amber It localed on each of the two altimeters which
illuminate when altitude is between H + 250 ft and H + 1000 ft or between

H - 250 ft and H - 1000 ft.

The aural signal consists in a “C chord” signat of 0,75 s duration which is activated
gach lime the aircraft enters one of the two altitude zones defined ahove.

"-. f';
H+1000Ft| - @ ———~— —— —~ — =/ : ——--7/—-
‘ f )
,f-j ;I
H+ 250Ft) — — — - = - mwomm— o —— o — o . -
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H -""--._,__\____ e - .a\i - ———
v |
H-250Ft| -~ - ——— -~ -~ -»0—"-=- - --—- L—
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- .
s 1
H 1000Ft »

H ; PRESELECT ALTITUDE
& AURAL SIGNAL (0.75s)
- - VISUAL SIGMAL
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10.1 DESCRIPTION | (See schematic p 19/20)

The aircraflt communication system provides ;

» radio communications between aircraft and ground stations
{an emergency beacon is also provided).

» interphone between
- cockpit crew stations
- cabin attendant station
- ground crew stations at :
— hydraulic bay {lefl main landing gear fairing)
ground clectrical power receptacle
— unpressurized bay in the rear fuselage

« passenger address system

» distributio™, {in the loudspeakers only) of aural aterts generated by the MFC and the
GPWS

The main components of the systems are ;

— The Remote Centrol Audio Unit {RCAU)

— The crew audio conirol panels.
In addition the communication system includes one ATC transpander and as options
an other ATC transponder, ATSCALL and ACARS,

OPERATION

To communicate, the crew member select on their audio control panel the desired
transmission key and acjusl the volume conrol knoh,
Transmission may be performed -
— using the hand mike with integrated swiich
— using the boom set mike or the oxy mask mike with :
« the PTT selector an the contro! wheel, or
« the RADANT sclector on the audio cantrol panel, or
= the switch located on the nose wheel steering control handle (for CAPT only).

Note : A swilch located i the oxygen mask box when in released position {oxygen
~ mask out), automatically transfer lransmissions from the boom set mike to the
oxygen mask mike. Transimission with hand mike remains avariable regardless
of transfer switch position.
Radio reception is not affected by the transfer swifch position,
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YHF COMMUNICATION SYSTEM

Two systems are provided,
Each system has its own transceiver to provide communications on more than 2000
channels from 118.000 to 1365.975 MHz wilh 8.33 KHz spacing, and is centrolled by a VHF
conirol box with dual channel seleclion,

ROFA-01-05-10-02-020

7= %
CONTRGL - -y
BOX
R vHF 1 AUDHED SIANALS
ANTERNA > 1naNGCEVER -
oG =, b1 TRANSMIT CONTROL i
EMER BUS ] —L
FOALL ACALL
n'es ”,TD . ] T
BUS 2 R
VHF 2
ANTENMA »>——1 tpanenciven
VOF S
contRoL |—— 1
BOX

In case of audio controi paned loss, two AUDIO SEL pbs atlow to select one VHF on each

side.

HF COMMUNICATION SYSTEM

The system provides the pliot access 1o 40 programmable channels, plus a full 280,000

operaling frequencies in the 2.0 to 29.9999 MHz range.

i is controlled by a HF control box through its transceiver.

ADFA=01=-0%-10-0D02-BQ 1042

HE
CONTROL AUDIO SIGNALS
BOX
AMTEMMA — HF = F.OAL
- TRANSCENER " : y
HEIT MAIN THANSMIT CONTROL

BAT BLIS

[ —

RCALL
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INTERPH YSTEM

- To interconnect al! stations {ground crew stations + cockpit + cabin attendant) ;
® Depress INT transmissions key
e LUse PTT pbs
- Cockpit crew interphone
Using boom set of oxy mask :
® Sei the RAD/INT selector on "INT" position withow use of FTT pb or,
e Se! the PTT selector [control wheels) in the forward position regardless of the
RAD{INT selector position
- To calf cabin attendant fram the cockpil (see 1.05.10 p 9}
® Depress the ATTND pb (overhead panel} for 2 normal call, or press the ATTND
pb three times successively for an emergency catl.
A single chime (o1 three for an emer cali) is generated in the cabin and the CAPT white light
illuminates on the cabin attendant panels. As soon as the cabin atiendant selects "INT",
the CAPT It extinguishes.

- To call cockoit from cabin attendant station
e Depress INT pb [besides the hostess panel) for a nermal call or press the EMER pb
tor an emergency call.
Associaled ATTND fight iluminates on overhead panel and a door bell is generaled by

the MFG. By pressing RESET, both visual and aural calls will be cancelied.

- To cafl the ground crew from the cockpit (see 1.05.10 p 3)

e Depress MECH pb (overhead panel)
A horn call is generaled in the nose gear bay.

- In case of ground crew call
MECH pb illuminates blue on overhead pane! and a door bell is generated by the
MFC. By pressing RESET, both visual and aural calfs wilt be cancelled.

PASSENGER ADDRESS SYSTEM

The passenger address sysiem allows the crew and the cabin attendant to make

announcements to the passengers. Passenger address system also generates single

chime sound in the cabin. The passenger address system is connected o :

- The RCAU which allows the cockpi! crew tc make announcemenis to the
passengers by selecting PA key on audio control panel.

- The cabin attendant handset

- The cabin attendant call pb distributed in the cabin for the passengers

- The cabin atiendant cali pb in the cocxpil

- The NO SMOKING/FASTEN SEAT BELTS contrals

- The cockpit voice recorder

- Loudspeakers distributed in the cabin {one of them being installed in the 1oilet)

DISTRIBUTION OF AURAL ALERTS

Generated by CCAS (refer to chapter 1.02)
Generated by GPWS (refer to chapter 1.15)
Generated by TCAS {when installed, refer to 1.05.20)
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AUDIO CONTROL PANEL

AOFA-OL-249-10-004-A00184
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(1) Volume controf knob
To control reception volume for associated communicalion or navigation facHities.

(2) Transmission keys

To select the individual communication facilities for transmission, six interlocked
keys are provided. Only one key can be engaged at a time. It illuminates white
when selected.

(3) VOICE ONLY

key

When depressed, it inhibits NAV receivers station identification by activating 4

band cut off

filter above 1020 HZ. Light illuminates amber,

(& INT/RAD selector

Provides selection of transmission mode when using OXY MASK or BOOM SET

mike.
INT

NEUTRAL
RAD

Hot mike position. Interphone is always operative hetween crew
stations. Olher transmissions require to select a transmission key and
use a PTT ph.

Only kandmike is usable as long as one transmission key is selected.

This position 1s required to automatically connect for transmissions
BOOM SET and OXY MASK mikes without using a PTT pb,

Note : Recovering boomsel/micro function when the oxygen mask is out of ils
cotainer : ¢f 1.07.20.
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VHF CONTROL BOX

COM
OFF, 5 B STO O —
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RGFA-01-05+|0-005-ACL0OAA

() ONJOFF and volume knob

Energizes the contral box and the assoctated VHFE SO OFF position disables the
receiver squelch cirguit.

€ Frequency selector

In normal use, controls the preset frequency display :

- an outer knab is used for selection of MHz with an increment of 1 MHz

— an inner knob is used for selection ¢f KHz with an increment of 50 KHz or 25 KHz
for the first two steps when the direction of rotation is reversed.

® Frequencies display

The aclive frequency is displayed on the first line,
The preset frequency is displayed on the second line.
Annunciators are displayed on both lines.

(&) XFR/MEM switch

This is a three positions spring loaded teggle switch.

— NEUTRAL

- XFR : exchanges preset and aclive frequency.

- MEM : successive actions cycle the six memory frequencies through the display.
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() ST0 bution

Allows entering six frequencies i the memary. When depressed, the upper
window displays the channel number of available memary {CH1 to CH6). For 5
seconds, the MEM switch may be used 1o advance through the channel numbess,
Push the STO button a second time enters the presel frequency in the selected
channel.

Aftar b seconds, the controt will return to normal operation.

(8 ACT button

Allows to change the active frequency. When depressed, second line displays
dashes, and first line can direcily be tuned from frequency selector.
Retums to the initial configuration when depressed a second time.

() IEST button
is used to initiate the radio seif-test dagnostic routine.

Annunciators

Three types of messages can appear in this location,

MEM  illuminates when a preset frequency is being displayed on the second line.
BMT  illuminates when the VHF s remotely tuned {by an FMS e.g.}.

TX illuminates when the VHF is transmitting.

(8} Compare annunciator

ACT signal iluminates when frequencies are being changed.,
ACT flashes if the actual radio freguency is not identical to the frequency in the
active frequency display.

Light sensor
automatically controls the display brightness.

CAUTION : Interference may occur between VHF 2 and SGU at the frequency
135.0 MHz
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@ Powear and mode swilch

0OFF ATC control box and transceiver are deenergized,

SBY ATC system is powered, but does not transmit replies.

ON  ATC Transponder Mode S replies 1o hoth Mode A and Made C interrogations
from ground or air.

ALT Normal operating position. Transponder replies with fiight levet information.

(@) Code display

Displays selected code.

(3 Code sclect knobs
— Guter knob controis the twe left-hand digits.
— inner knob controls the twao right-hand digits.

(3) IDENT bution
When depressed, causes the transponder 1o transmit "IDENT” signal.

(5) Annunciators
X is displayed when the ATC replies 1o an interrogation.
RMT is displayed when the ATC is remotely tuned {by an FMS e.q.}.

(&) ACT Compare annuncialor
ACY is displayed during code changes.
ACT flashes when the actual reply code is not identical te the code shown in Lhe
active code display.

(@ PRE button (Presel)
Push and hafd the PRE button while tuming the code select knabs to select a preset
code for storage,
The stored code can be recalled by momentarily pressing the PRE butten again.

TEST button
Press the TEST bullor to initiate the radio self test routine,

(& Phato cel
Automatically controls the disptay brightness.
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PTT SELECTOH

ROFA-Q]1 -05-10~-COE-A005RA

N o [
Fo .';;:lﬁ:\_____h oy = CEERT - I'
? ? \5\ - 'ﬁ_ e £ ‘ o =
: — EpERans e
\ RADIC ﬁ ] ] H
— - NEUTRAL eyl
————— INTERPHONE ' '

The outboard horn of both control wheels is provided with a PTT selectar controlling
the transmission mode and effective only when BOOM SET or OXY MASK mike is
used for transmission,

Inlerphone Forward  position springloaded to  peutral. transmission on  flight
interphone selected. {NT kransmission key has not to be used to
communicate hbetween cockpit crew stations.

MNeutral Center position. Transmission ts not possible. Reception is normal.
Hand microphones are connected for transmission when keyed,

Radio Backward position springloaded to neutral. BOOM SET or OXY MASK is
connected for transmission over the selected communication facility.

NOSE WHEEL STEERING CONTROL SW T
;-I‘ I::K r_lf,
B A

When depressed, BOOM SET or OXY mike is connected for transmission over the
selected cormmmunication faciity.

HEAD SET/BOOM SET PANEL/HAND MIC PANELS

JO8-C001 AR

AOFA=01=-0%-10.

J'l B 5 .
E )
%]
@
Allow connection of a boom set,
d head set snd a band mike.




!! ) COMMUNICATIONS

AIR72
FC.O.M. GENERAL

1.05.10

Pg

070

JUL 99

AA

LOUDSPEAKERS VOLUME KNOBS

Serre

MR S W K )

-
[

LA
[=3

Communicalion reception over cockpit loudspeakers is conirolled by an individual

knob {or each of the two cockpit loudspeakers.
Note : In case of aural alert :

- normal volume Is always available regardiess of knobs position.
- during any transmission, the volume of both loudspeakers is muled.

AUDIQ SEL PB(s)

e TR

-

L Ts:

B

%Dﬂq Dlg
oo [

LETI T I T

AUDIO 1 SEL AUDIC 2 SEL

o8 8

&

Conlrats functioning of associated RCAU processing board.

NORM  (pb depressed) RCAU functions normally. _
FAULT illuminates amber and the CCAS is activated when wihen an associated RCAU

processing board failure or power loss is detected.
ALTN  [pb released) affected crew station is connected directly to :

VHF 1 if CAPT station is affected or VHF 2 if F/O station is affected.

Volume is adjusted by affected loudspeaker velume control.

Note : On the affected side PA, interphone and oiher VHF can not be used any longer.

CALLS P8(s)

=7
2

T

SPri-oc

3-10

-

See 1.05.10 0 3

l@ CALLS

ATTND MECH
EMER {||© U
CALL ||| CALL

RESET
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EMERGENCY BEACON

EMER LOC XMTR
'| FOR AVIATION EMER

AQFAO1=-08=-10-010=-A0%02A

USE ONLY ____AUTOTEST
i| UNLICENSED e || AR
‘ QPERATION !if,jm‘ {@E
|| UNLAWFLIL i e

The transmitter is (ocated in the ceiling of the cabin between the passengers entry

door and the toilet door. The antenna is localed in the fairing ahead of the stabilizer

fin. This system inciudes its awn battery.

AUTO Iransmission is made aulomatically on 121.5 MHz, 243
MHz and 406 MHz when deceleration exceeds 5 g (X MIT
ALERT [t iluminaies amber).

MAN allows commanded cperation {X MIT ALERT Il iliuminates
amber),

AUTO TEST RST is used in case of undue alert {resert], or 1o test the
emergency beacon. Two cases are possibie for the test

- Nel work X MIT ALERT illuminates amber during 2 secends.

- Failure X MIT ALERT 1 fltashes during 15 seconds.

CAUTION : The tesi must not be performed in MAN mode.

R Aircraft on ground {and electrically supplied), when the emergency beacon is triggered
R after 30 seconds, the mechanical born is triggered 100,
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- (7y {6y (5) (4 (9) ()
% L CHAN I MDDEJ_“_ FAEQ MHZ *, Coline
: O BBEE e SESEEE T
: —-. ... FREQ CHAN
° T o @
: 2 ©)on@) 3 &
®

1) — ON/OFF and CLARIFIER knobs

— Inner knob turns ON and OFF the system, and controls the volume.
- Duter knab {clarifier) adjusts received frequency in case of single sideband operating

mode.

(2) - SOUELCH/FREQ-CHAN selector

Inner knob allows to reduce background noise when not receiving a signal.
— Quter knab selects channel mode or discrete frequency mode of operation.

- FREQ: selection knobs (3) aflaw to directly select used frequency

(displayed an (%)),
_ CHAN : selection knabs (3) allow to select :
— Either a 2-digit channel number {displayed on () received to store a frequency

on this channel.

~ Fither a 4-digit [TU (Maritime) channe! number {displayed on G }
carresponding to a duplex function : on each [TU chanrel, a received frequency

and a transmil {requency are automaticalty stored.
When an ITU channel is selected, received frequency is displayed on (4. When
transmitling, transmit frequency is displayed on (&)

(3) - CHANNEL/FREQUENCY selection knobs

— When FREQ/CHAN selector is n "FREQ” position.

- Selects and displays the MH: digits (1 through 29).

: * Pusher in: selects the 100 Hz digits {0 through 9).
* Pulled out ; selects HF modes {USB, AM or LSB).

- Selects and displays the 10 KHz digit {© through 9}.

: * Pushed in: selecis the 1 KHz digit {0 through 9).
* Pulled out : selects the 100 Hz digit (0 threugh 9.

~ When FREQ/CHAN selector is in "CHAN" position.

— Left outer knob
— Left inner knob

— Right puter kneb
Rrghl inner knob

- Left outer knob

— Left inner knob
— Left inner knob

. Selects the ITU band (first two digits) in case of ITL channel

sojection. When wmed down, the two first digits disappear,

and right outer knob displays a storing channel.

: * Pushed in: has no effect.
© * Pulled out : selects modes (TFL SUP CAR or TEL PLT CAR)

in case of ITU channel selection.
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~ Right cuter knob  : Selects the indwidual channet number (last two digits} in case
of ITU ehannel selection.
Selects the two digits storage channet in case of
programiming use.
When selecting beyond 1 or 40 channel number, ITH channels
will appear.

— Right inner knob  : Has no effect.

(&) Frequency display

Displays the irequency {directly selected or channel-stored).

(5) Mode _display
Dispiays the associated innde {fos normal frequencies or ITU channels).

(6 CHANNEL dispiay - fight drgils
Displays ihe individual channel number, or the storage channel number.

(1) CHANNEL display - Left digits
Displays the {TU band in case of ITU channel sefection.

O PGM (Frogram) swiich
Allows to store frequencies in the 40 available channels by the following mode :
Selector on “"CHAN" position,
Select the desired user channel by using selecting knobs (3.
- Press PGM bhutton. The whole display blinks,
~ Select the desired frequency and mode by using selecting knubs (3).
— Press PGM button again to store the frequency.

At this point, three ways are possible.

— Store a received only frequency @ only wait 20 s that the display blinking stops.

- Store a simplex channel : press PGM button a third time to store the blinking
frequency as a transmit frequency. Received and transmit frequencies are now
the same.
Store a hall duplex channel : during the display blinking time {20 s) a second
[requency can be selected as a transmit frequency. The considered channel
stores the first frequency as a receive one, and the second frequency as a
fransmit one.

(9) Indicator
- "R” indicates that the system is in received mode.
- “T” indicates thai the system is in transmit mode.

Photo_celf
Automatically adjusts display brightness.
Note : Depending on version one or two identical HF control boxes may be instalied.
Only one anienna is associated with these two control boxes permitting iwe
receplion bt only one enission al the same tine.
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J 10.3 ELECTRICAL SUPPLY/MFC LIIJGIC;’SYST_EM MONITORING |r

ELECTRICAL SUPPLY

EQUIPMENT

DC BUS SUPPLY

AC BUS SUPPLY

{when installed)

(on overhead panel SEL CAL)

(C/B) {C/B}
VHF 1 }C EMER BUS NiL -
{on ovechead panel VHF 1)
VHF 2 OC BUS 2 - NiL -
(on overhead panel VHF 2)
CAPT audio DC ESS BUS — NiL -
systern jon overhead panel CAPT)
F/G audio system DC ESS BUS ML -
(on overhead panel F/0)
ATC DC EMER BUS — Nil -
{on overhead panel ATC)
TCAS (il installed) GC BUS 2 - Nil -
(on overhead panel TCAS)
Attendant call DC ESS BUS — Nil -
{on overhead panel ATTND}
Ground crew cali DC ESS BUS ~ Nt -
{on overhead panel MECH)
Passenger call 0C FSS BUS Nif ~
syslom {on overhead panci
PUBLIC ADRESS)
HF2 (when installed) HOT MAIN BAT BUS - Nil -
{on overhead panel HF2)
HF1 {when a second HF 0C BUS 1 - NIl -
is installed) (on overhead panel HF1)
SELCAL DC BUS 1 — Nil -
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MFC LOGIC

See chapter 1.01.
SYSTEM MONITORING

The following conditions are monitored by visua! and aural alerts ;

— RCAU processing board failure or power loss.
« See AUDIO SEL FAULT procedure in chapter 2.05.12.
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ALIHO
CONTROL
RADIC COM. PANEL
RADKD AV, , ":E:J TOUDSPEAKER
AUDIO LEVEL
[ .[ﬂ LOUDSPEAKER
._{5 PTT. SWITCH £10
WD
— 1 o
—0
w BOOM SET
INTERPHONE | — —=
-—q HAND MIKE
RCAN |—— (8 PIT SWICH
o
u—-{_op BOOM SET {rmg'f‘ﬁ.;_m;
- ——— -4 D XY aAsK
AUDIO
PASSENGER
N CONTROA,
ADRESS PANEL
]| e
MOSE WHEEL
@ STEERING
COMTRAGL
- E CART
= PIT. SWITCH
E S HEAD SEF | ———* GABIN
< ALIRAL ATTENDA
< ALERTS ‘—Q BOON ST —— PASSENC
:: r .. -—G HAND MIKE ADDRESS
= . o OXY MASK SYSTEM
: [T EE o _uml| |
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20.1 DESCRIPTION

The TCAS is an an-board collision avoidance and traffic situalion display sysiem with
computer processing to identify and display potenlial and predicted collision targets, and
issue vertical resotution advisories on the pilor’s TCAS vertical speed indicator {TCAS
VSI) to avoid conflicl. From the transponder replies, TCAS determines relative allitude,
range, and bearing of any aircraft equipped with a mode C or S transpander. From this,
TCAS will determine the threat using standardized algorithms. Outputs from the TCAS
Syslem are voice messages and visual displays on the TCAS V5I's for Resolution
Advisories (TCAS RA's) and Traffic Advisories (TCAS TA's).
The TA is informative and indicalas potential threats. The RA displays a threat resolution
in the form of a vertical maneuver if the potential conflict is projected to occur.
Threat aircraft with mode A transponders will not provide altitude information ; theretore
TCAS wii not issue resolution advisories for these threats. The TCAS will nol delect
aircraft without transponders.
The TCAS is a single system installation consisting of :

- One TCAS processor,

- twg high resolution bearing antennae {ene top mounied and one batiom mounted)

- two mode S transponders,

- two modified TCAS VSIs each integrating trafffic advisory dispiay and vertica! speed

information,
- one pyton mounted TCAS contrel box,
- two overhead speakers for voice messages and associated wiring.
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20.2 CONTROLS

TCAS CONTROL BOX
T Collwmz B —@
Ay
= AUTO _{r};w TOAS rf';__—:A__ — 1
p STBY -~ 2 _
ORI (@ )Ny |
. S et |
p O oo @ -

(D TCAS rotary sefector

Enables TCAS to be set to standby [STBY), automatic (AUTQ), or traffic advisories
only {TA ONLY} moda of operation.

S¥BY : TCAS system is under power, but TCAS functians (intruder visualisation,
Traffic Advisory mode or Resolution Advisory) are not operative.

AUTO : Normal oparating mode of the TCAS.
TA only

- Disables the RA mode of operation.

- May be selected but should be used only to prevent unnecessary resolution
advisory when operating near ciosely spaced paraitel runways or in the cases
TCAS couid command Climb maneuvers resulting in an unsafe situation for the
aircraft (see iimitations on 2.01.05).

Nole : - If aliitude reparting is off or no valid ModeS transponder is selecied,

TCAS will be in standby (RA OFF on TCAS VSi).

- Il appropriate, TCAS will automatically go into the TA only mode when the
TCAS equipped aircrafl is below the RA descent altitude and in a climb
inhibit configuration.

@ TCAS test function

- The TCAS should be tested by pressing the “TEST” bulton during cockpit
preparation,

- Use of the self-test function in flight wili inhibii TCAS operation for up fo
20 seconds depending upon the number of targels being tacked. preparation.

- The mode S ATG transponder will no function during some portior of the self-test
sequence.
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DEFINITIONS

(W) Advisory
A message given to the pilot containing information relevant to collision avoidance.
Comective resolution advisory -

A resolution advisory that advises the pilot to deviate from current vertical speed,
e.g., CLIMB when the aircraft is levelled.

(c) Injruder

A target that has satisfied the TCAS threal detection logic and thus reguires a traffic
advisory.

(0} Mode S -
Type of secondary surveillance radar {SSR} equipment which provides replies to
mce A and Mode C interrogations and discrete address interrogations frem ihe
ground or air.

(£) Preventive resolution advisory :
A resolution advisory that advises the piiot 1o avoid cerlain deviations trom the
current vertical speed because certain vertical speed restrictions exist.

(*) Proximate traffic :
Nearby aircraft within = 850 ft and 6NM which are neither an RA nor a TA.

(t) Resolution advisory {RA) :

Aurat and visual informalion provided to the fligh! crew to aveid a potential collision,

(¥) Threat :

A target |hal has satisfied the threat detection logic and thus requires a resalulion
advisory.

(1) Traffic advisory ({TA) :

Information given to the pilet pertaining to the paosition of another aicraft in the
immediale vicinity. The information contains no reselution information.
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20,3 OPERATION

The TCAS provides two levels of thieat advisories :

Ifthe Iraffic gets between 20 and 48 seconds {depending on aircraft altilude) of projected
Closest Point of Approach (CPA), itis then considered anintruder, and an aural and visual
traffic advisory tsssued. This level calis atiention to a developing collision threal using
the traffic adviscry display and the voice message, "TRAFFIC TRAFFIC". It permits
mental and physical preparation for a possible maneuver to follow, and assists the pilotin
achieving visual acquisition of the threat aircratt.

I¥the intruder gets between 15 and 35 seconds (depending on aircraft allitude), of CPA, it
15 considered a threal and an aural and visua! resclution advisory is issued. This level
provides a recommanded vertical maneyver using modified TCAS VSI's and voice
messages to provide adequate vertical separation from the {hreat aircraft, or prevents
initiation of @ maneuver that would place the TCAS aircraft in jeopardy.

The TCAS resolution advisories are annunciated by the following voice messages, as
appropriale :

O “CLIMB, CLIMB":

{Climb at the rate depicted by 1he green (fly to) arc on the TCAS VSI}.
"DESCEND, DESCEND”

{Descend at the rate depicted by the green {fly to} arc.)
(©) "(MONITQR VERTICAL SPEED" ;

Initial preventive RAS {adjust vertical speed to a value within the illuminated green
arc}.

(*) "MAINTAIN VERTICAL SPEED MAINTAIN" :
(No crossing maintain rate RAs (corrective)).
@ "MAINTAIN VERTICAL SPEED, CROSSING MAINTAIN' -
[Adtitude crossing, maintain rate RAs (corrective)).
@ "CLEAR OF CONFLICT :
{Range is increasing, and separation is adequate, return to assigned clearance).
@ "CLIMB CROSSING CLIMB, CROSSING CLIMB™ .

(Climb at the rate depicted by the green {fiy to) arc on the TCAS VSI). Safe separation
will best be achieved by climbing through the threat's flight path.
(+) "ADJUST VERTICAL SPEED, ADJUST :

(Adjust verlical speed to a value within the illuminated green arc).

() "DESCEND, CROSSING DESCEND. DESCEND, CROSSING DESCEND'

(Descend at the rate depicled by the green (fly to) arc on the TCAS VSI) safe
separation will best be achieved by descending through the intruder's flight path).
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The following voice messages annunciate enhanced TCAS maneuvers when the initial

TCAS RA does not provide sufficien! vertical separalion. The tone and inflexion must
constate increased urgency.

@ “INCREASE DESCENT, INCREASE DESCENT™ :

(descend ai the rate depicted by the green {fly to) arc on the TCAS VSI). Received

after ‘DESCEND” advisory, and indicates additional descent rale required to achieve
safe vertical separation from a maneuvering threat aircraft,

INCREASE CLIMB, INCREASE CLIMB" -

(climb at the rate depicted by the green (fiy to) arc on the VSI). Received after “CLIMB"
advisory, ang indicates additienal climb rale required to achieve safe vertical

separalion from a maneuvering threat aircraft,

@ "GLIMB-CLIMB NOW, CLIMB-CLIMB NOW™ :

{ctimb at {he rate depictad by the green (fty to) arc onthe TCAS VSI). Received after a
“DESCENT” resolution advisory and indicates a reversal in sense is required to
achieve safe vertical separation from a manguvering threal aircraft,

(v) 'DESCEND-DESCEND NOW, DESCEND-DESCEND NOW":

(descend al the rate depicted by the green {fly to) arc on the TCAS VSI}. Received

after a *CLIMB" resolution advisory and indicates a reversal in sense is required to
achieve safe vertical from a maneuvering threat aircrafi.

All TCAS aural aferts are inhibited
- below 1100 it AGL when aircraft is climbing
- below 900 1 AGL when aircraft is descending
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TCAS OPERATING CHARACTERISTICS

» NON ICING CONDITICNS of inhibition

CONFIGURATION RA CLIMB RA INCREASE CLIMB
FLAPS 0 AUTHORIZED AUTHORIZED
FLAPS 15° TO AUTHORIZED INHIBITED
FLAFS 15" Approach AUTHORIZED AUTHORIZED
FLAPS 30" AUTHORIZED INHIBITED

» |CING CONDITIONS of inhibition

CONFIGURATION RA CLIMB RA INCREASE CLIMB
FLAPS 0~ Z < 20 000 ft AUTHORIZED INHIBITED
Z>20000f INHIBITED INHIBITED
FLAPS 15° TO AUTHORIZED INHIBITED
FLAPS 15 Approach AUTHORIZED INHIBITED
FLAPS 30~ INHIBITED (NRIBITED

« The“increase ¢climb" RA is inhibited for cartain above conditions.

In non altitude crossing encounters for which a “CLIMB” RA is posted, the threat may
maneuver or accelerale toward awn aircraft and cause areduction in vertical separation
despile the RA. Since the “increase ciimb” RA is inhibited, the climb RA remains posted.
As soan as the threat passes throught own aircraft’s aftitude, the RA sense will be
reversed and a "DESCEND” RA will be posted. I ihe threat never crosses through, the

"CLIMB™ RA will remain posted for the duration of the encountar.
* “DESCEND’ RA’s are inhibtted :

- until Lhe aircraft is above 1200 ft AGL on take-off

- below 1000 ft AGL for approach
« ‘INCREASE DESCEND" RA's are inhibited below 1450 ft AGL:

* Al RA's are inhibited :

- below 1100 i AGL when aircrait is ¢limbing
- below 900 ft AGL when aircraft is descending

» The TCAS surveillance may no! funclion at distances less than 900 fi.

+ There can be a case where the threat aircraft track on attitude information is lost
during an RA. In this case, the RA will tarminate without a "CLEAR OF CONFLICT"

annunciation.
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The electrical power generation is provided by the following sources :

— Main and emergency batieries

— Two engine-driven DC starter/generators
- Two AG wild frequency generators

- Two external power units (AC and DC)

In addition, two static inverters (supplied by the DC system} provide constant
frequency AC power.

The ACW electrical system can also supply DC electrical system through a
transformer rectifier unit {TRUJ.

The electrical distiibution is ensured by busses which feed equipments.

Two separate networks {left and right) run individually and can be connected in case
of generaticn failure thanks to bus tie contactors (BTC).
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201 DESCRIPTION |

GENERATION

The 28 VDC may be normally provided by :

- Twa engines dnven starter/generators,

- A ground extermal power unit.

Three sources may be used for the 28 VDC emergency supply :
— One main battery,

— One emergency battery, excluding START function,

- One TRU. T a
{THU ( bc sTaY BUS]

[GND HDLG

micro sw
NOTE : | | means that the associated retay is monitored by MFC .

ROFA-CI-06-20-001-R220AN

BATTERIES

A 24V Ni-Cd battery of 43 Ak {main BAT} is provided for engine starting and for

emergency power supply including propeller feathering.

A 74V Ni-Cd battery of 15 Ah {emer BAT) which, in additien to its secondary role of

avoiding power transien:s on crtical equipment dering engine slarts, ensures power

to the emergency network even if the main battery has been completely discharged

by repeated start attempts.

Batteries monitoring is performed by MFC which :

» connects the battery to the associated DC BUS for charging,

« analyses the charge current and/or associated DC BUS voltage so as to prevent an
abnormal battery operating cenditicn or thermal runaway.
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TRU

A TRU is provided in order 10 conserve the batteries when BC power is under
emergency supply condilions (both generators faifed). tn this configuration, DC
glectrical emergency system can be supplied by ACW clectrical system, through the
TRU.

STARTER/GENERATORS

The two DC starter/generators are driven by the engine accessory gear boxes. Each
generator 15 a long lile hrushes air cooled type and is rated 1o deliver :
- Nominal sutput power : 12 KW {400 A)
- Nominal operating vollage : 27 10 31 V (nomenal setling 30 V)
Startar mode :
In starting mode, the starter/generator 1s connected by the START contactor tp
- The aircraft main battery through a BATTERY START CONTACTOR, or
The external power through an EXTERNAL POWER CONTACTOR, or
— The airerall main battery and the other operating generator, an ground only {cross
start}.
In starter mode, the starter/generator cranks the engine to the point of self sustaining
{associated engine START ON H iHuminated on the £NG START panei). At the end of
the starl sequence (45 % NH), the siart contactor opens (associated engine START
ON It extinguished),
Gensrator mode :
When the engine reaches 61.5% NH, the starter/generator is acting as a generator.
Provided associated OC GEN pb is selected and EXT PWH is not used, each generator
feeds associaled DG BUS throuyh a GENERATOR CONTACTOR (GC).
A GENERATOR CONTROL UNIT {GCU) associated with cach generator provides the
control for the generator contactor and the start contactor.
The GCU momtars the point of requiation, where the voltage is maintained constant
as the load varies, and provides faull delection and protection for
= over/funder voltage
« over/under specd
« differential fault current
+ generator overload
+ power and fault cureent limiting
+ hus tie lock oul
» [everse current
« equalizing load {in case of BTC failed closed).
The BUS TiE CONTACTOR (BTC) aliows OC BUS 1and 2 con line when only one
generator is operating {for example during Hotel mode operation) or when the aircratt
is powered from EXT PWA,
A single BUS POWER CONTROL UNIT (BPCU} provides the control far BUS TIE
CONTACTOR, BATTERY START CONTACTOR, load shedding, EXTERNAL POWER
funclions, and DC SVCE BUS contactors.
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DISTRIBUTION
The aircraft DC distibution network consists of eleven busses :
- Two main busses : DC BUS 1 and 2
- HOT MAIN BAT BUS and HOT EMER BAT BUS
D¢ EMER BUS, IC ESS BUS and DC STBY BUS
UTLY BUS 1 and 2
- DC SVYCE BUS
—~ GND HDLG BUS

DC BUS 1 and 2

The DC BUS 1 is normally supplied by the LH engine driven generator and the OC
BUS 2 by the RH engine driven generator.
In case of generator failure, the asscciated DC BUS will be automatically supplied by
the other generator through the BUS TIE CONTACTOR,
DC BUS 1 normally supplies :
HOT EMER BAT BUS, € EMER BUS, DC STBY BUS, UTLY BUS 1, INV 1 and DC
SVCE BUS.
BC BUS 2 normally supplies :
HOT MAIN BAT BUS, DC ESS BUS, UTLY BUS 2, INV 2.

HOT BAT BUSSES

-- HOT MAIN BAT BUS and HOT EMER BAT BUS are normally supplied by main BC
busses.

- In case of main DC busses failure or thermal runaway of one of the battenes, the
associaled HOT BAT bus is supplied by its respective battesy.

OC ESS BUS/DC EMER BUS/DC STBY BUS

In normal operation, OC EMER BUS and DC STBY BUS are supplied from HOT EMER

BAT BUS. DC ESS BUS s supplied from HOT MAIN BAT BUS.

In case of thermal runaway of one of the two batleries, the assccialed busses are

transfesred to BC BUS 1 supply.

i DC BUS 1 is not powered, these busses are transferred 1o OC BUS 2 supgply, by the

Main Bus Transfer Contactor.

if Both DC generators are fost:

- When TRU is operative, DC EMER BUS, DC ESS BUS can be supplied by the ACW
electrical system, through the Transformer Rectifier Unit.

- When TRU is not operative, the DC EMER BUS, DC ESS BUS and DC STBY BUS are
supplied by their respective HOT BAT BUS.

Note . During engine starts, or when cranking, DC STBY BUS is supplied by HOT

T EMER BAT BUS. INV 1 remains supplied by HOT MAIN BAT BUS.

UTLY BUS 1 and 2

The UTLY BUS 1 and 2 supply non essential loads. They are supplied by the
assaciated main DC BUS through UTLY BUS CONTACTORS {UBC{s). The contactors
are comrolled by the BPCU so that the UTLY BUS(ES} can be automatically
deenergized i the supply source becomes overloaded.
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DC SVCE BUS

The DC SVCE BUS supplies power in flight, and ornt ground during airplane servicing

operations.

The DC SVGE BUS can be supplied by :

- DCBUS t. The master sw is the DC SVCE/UTLY BUS pb. When selected on, the
cabin attendant controls the 3G SVCE BUS supply from a sw lecated on the cabin
attendant control panel.

- EXT PWR. Ontly the cabin attendant pb has control. The supply of the BUS may be
performed with batteries swilched OFF,

GND HDLG BUS
The GND HOLG BUS supplies the DC loads required for airplane servicing on the
ground even with BAT sw selecled OFF. Since ihese |oads are not required during
flight, the GND HDLG BUS is deenergized in flight. The GND HDLG BUS can be
supplied .
- When EXT PWR is available, from DC SVCE BUS.
- When EXT PWR is not availabie, from HOT MAIN BAT BUS provided :
e (argo door operating panel door is open {micro swilch), or
e Refueling panel is open {micro switch), or
® Eniry door is open {micro Swilch).
TRANSFER {see schematics p. 15 to p. 26)
With atl switches in normal position, the DC pawer transfer is achieved Dy automatic
opening and/or closure of electrical contactors according to the particular electrical
cenditions.
- On ground
o When EXT PWR is connected (p. 15/16)
Noie : The electrical power transfer is achieved in the same way as in fiight as fong
as EXT POWER is nol connected.
- Inflight
e Both engine driver: generator operaling (p. 19/20}
* The engine driven generator t supplies the DC BUS 1,
* The engine driven generator 2 supplies the DC BUS 2,
*The BTC is open.
* |f one engine driven generator fails (p. 21/22)
*The BTC closes [BTC green flow bar illuminales),
* The entire electrical network is supplied by the remaining engine driven
generator,
» |f both engine driven generators fail! (p. 23/24)
*DCESSBUS, DC STBY BUS are supplied from the main battery, or from lhe
TRU, if selected GN.
* DC EMER BUS s supplied from the emergency battery or from the TRU, if
setected ON.
o if both engine driven generators fail and TRU is inoperative (p. 25/26)
* When DC STBY BUS reaches undervottage (amber UNDV light comes ON), this
bus may be recovered by selecting OVERRIDE pb.
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(1) OC GEN pb

1-

.

Controls the energization of associated generator and the resetting of the protection

syslem after failure.

ON {pb pressed in} Associated generator is energized and associated
generator cantactor closes if the petwork electrical parameters are
normal.

OFF {pb released) associated generator is deenergized and associated
generator contactor is opened. The OFF light ifluminates white.

FAULT  illurminates amber and the CCAS is activated in event of :

— A protection trip initiated by the associated GCU. If it is caused by a
generator underspeed, reset will be automatic. For the other cases, a

manual reset has to be performed.

- An opening of a generator contacior except if pb is selected OFF.
In both cases, the BUS TIE CONTACTOR closes and affected DC BUS is
automatically supplied from the remaintng generator.
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(2 BTC pb

This guarded pb controls the BC BUS TIE CONTACTOR {BTC) which, when closed,
connecis both main OC BUSSES,
NORM  ({released) The BPCU automatically controls the BTC
— In normad conditions with both generators operating, the BTC is opened
allowing isofated operation of both generalar circuits.
- |n case of external power operation, Hotel mode or single generation, the
BTC is automatically closed, the flow har is illuminated.
[SOL {pressed in) The BTC is opened. ISCL light iluminates white.

(3) £XT PWR pb

AVAIL  llluminates green when conditions of DC external power connection are
met,

ON Aliows 1o connect DC external power.
Reler to EXTERNAL PWH# section for more informations,

(1) DC SVCE/UTLY BUS pb

Controls connection/disconnection of DC SVCE BUS and both UTLY BUSSES fo

associated main DC BUSSES.

NORM  {pb pressed in) BC SVCE BUS and both UTLY BUS are avaitable uniess a
load shed signal is provided by the BPCU.

OFF iph reieased) DC SVCE BUS and both UTLY BUSSES are disconnected
from assoctaled mawn 0C BUS. The OFF [t illuminates white,

SHED  filuminates amber and the CCAS is activated when a load shed condition
controficd hy the BPCY is present and at least one UTLY BUS is
disconnected from associaled main DC BUS.
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lluminates amber when associated main BC BUS is not supplied.
If ane DC BUS is OFF the CCAS will be activated {MC + SC + ELEC on CAP}

{2) BAT CHG pbs

Controls the operation of the associated BATTERY CHARGE CONTACTOR.
ON {pb pressed n) The contactor is controlled by the MFC.
Contactor is closed in normat operation, # opens in case of ;
- Thermal runaway of battery
- Undervoltage of DC MAIN BUS (< 25V)
— Start sequence initiated {in this case, both BCC are opened, and closed

- An DVRD signal on BAT switch
OFF (pb reteased). The charge contactar is opened. The OFF light dluminstes

white.
Hluminales amber and the CCAS is activated in event of ;

FAULT

when start rotary selector leaves START or CRANK position).

- An overheat detected by the MFC. In this case, the charge contactor

aulomaticalty opens.

— A failuse of the charge contaclor,
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(2) TRU pb
NORM  {pb released]
- One engine driven generator operating :
« DC EMER and DC STBY BUS are supplied from HOT EMER BAT
BUS.
« INV T ts supplied from 0C BUS 1
» DC ESS is supplied from HOT MAIN BAT BUS.
- Both engine driven generators failed -
« DC EMER is supplied from BOT EMER BAT BUS
« [NV ¥, DC STBY BUS and DC ESS BUS are supplied from HOT
MAIN BAT BUS
ON {ph pressed in} The TRU is connected to ACW BUS 2. ON It iluminates

white. Arrow — illuminates amber when supply of BC EMER BUS, DC
STBY BUS, INV 1 and OC £SS BUS from TR is effective.

(1) Emergency supply ind

Right arrow illunminates amber when the DC ESS BUS is supplied from the MAIN BAT,
Left arraw iluminates amber when the DC EMER BUS is supplied from the EMER BAT

(&) OVRD pb

When on battertes supply, this guarded pb allows to transfer the DC STBY BUS and
the INV 1 from HOT MAIN BAT BUS to HOT EMER BAT BUS.

NORM
OVRD

UNDY

{pb released) The DC STBY BUS and INV 1 are supotied from the same
source as DC ESS BUS,

{pb pressed in} The DC STBY BUS and INV 1 &re supplied from the same
source as OC EMER BUS. OVRD R illuminates white {see p 21),

The ft luminates amber, to indicate that DC STBY BUS voltage is lower
than 19.5v. OWRD may be used as necessary

(5) BAT toggle sw

The BAT three positions toggle sw is used to provide OC electrical power
. from the emer battery to the EMER BUS,
— from the main batlery lo the ESS BUS, and D¢ STBY BUS, and through the
INV 1, to the AC STBY BUS.

OFF

ON

OVRD

ESS BUS, DC STBY BUS and INV 1 are isolated from the HOT MAIN BAT

BUS.

OC EMER BUS is isclated from the HOT EMER BAT BUS.

- Wilh engine driven generators OFF and EXT PAWR off, ESS BUS, STBY
BUS and INV 1 are supplied from the HOT MAIN BAT BUS. EMER BUS
Is suppled from the HOT EMER BAT BUS.

- With generation other than battery available, ESS BUS is supplied by
the HOT MAIN BAT BUS ; EMER BUS and STBY BUS are supplied by
lhe HOT EMER BAT BUS.

Allow to be sure busses are supplied by their respective battery by

oversiding all protections, This position is protected by a toggle guard.

(¥ DC AMP ind.
Indicutes the charge (CHY/discharge {DCH} current of the selected battery.

BAT AMP reading selectar

Enables to select the battery checked by the ammeter (7).
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CABIN ATTENDANT PANEL

GND SYCE BUS

ROFA-O1-06-Z0-008-A0018A
v
=
m
==

DC SVCE BUS pb

Contiols the supply of the DC SVCE 8US.

Note : — Without GPU (DC BUS T supplying}

DG SVCE BUS will be supplied if both the cockpit DC SVYCE and UTLY BUS
and the cabin attendant panel DT SVCE BUS are selected. As soon as one
of the two pb is selected OFF the bus is isolated.

— With GPY (direct supplying).
OC SVCE BUS is directly supplied provided Cabin attendant panef pb is ON.
if the DC SVCE BUS cabin attendant panel ph is on SHED position, cargo
door apening, internal lighting and refuelling panel are not supplied.

ON (pb pressed ind The light illuminates blue whenever a power source is
available on the aircraft,

OFF (pb released)The DC SVCE BUS is disconnected from the available power
source. The ON light extinguishes.

SHED  llluminates amber when :
— DC source is available ang the pb is released, cr the pb is pressed in and

an pverload shed occurs.



»

ANR72
FC.0.M.

ELECTRICAL SYSTEM

1.06.20

P10 601

DC POWER

DEC 96

i'zu.:; ELECTRICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING

ELECTRICAL SUPPLY

DC BUS SUPPLY AC BUS SUPPLY
EQLS
QUIPMENT iC/B) (C /B)
Gencerater Control DC EMER BUS - Nil -
Unit 1 {on lateral panel GCU DG GEN 1)
Generator Control DC ESS BUS - Nil -
Unit 2 {on lateral pane! GCU DC GEN 2)
Bus Power Controf DC EMER BUS - Nii -
Unit {on lateral panel BPCU DC)
Main Battery DC ESS BUS - Nil -
CHG CTL {on kateral panel CHG CTL and CAUTION)
Emer Battery {C EMER BUS - Nit -
CHG CTL {on lateral panei CHG CTL and CAUTION)
Ess BUS and INV1 DC ESS BUS - Nib -
on main (on fateral panel IND)
Bal ind {urrow)
Emer Bus on Bat HOT EMER BAT BUS - Nil -
Ind {arrow} {on lateral panel or EMER BAT BUS IND}
Emer Bat Voltage HOT EMER BAT BUS - Nil -
ind {on lateral panel VIND)
BC BUS 1 OFF DC EMER BUS - Nil -
caution light (on lateral panet OC BUS 1 OFF CAUT.
LT}
DG BUS 2 OFF DC EMER BUS - Nil -
caution light {on lateral pane! DC BUS 20FF CAUT LT}
Mair Bat Voltage HOT MAIN BAT BUS - Nil -
ind ton lateral panel ViIND)
DC STBY BUS OC EMER BUS
undervoltage and {on lateral panei UNGV and OVRD IND)
OVRD ind
DC STBY BUS DC EMER BUS - Nil -
control {on laterat panei OVRD CTL)
Ground Handling bus HOT MAIN BAT BUS - il -
on Bat XF relay {cn lateral panel RLY)
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MFC LOGIC

See chapter 1.01,

SYSTEM MONITOAING

The following conditions are monitored by visval and aural alerts :

— One DC generation channel inoperative.
+ See DC GEN FAULT procedure in chapter 2.05.04
- DG BUS 1 not supplied
« See OC BUS 1 OFF procedure in chapter 2.0%.04
— DC BUS Z not supplied
+ See DC BUS 2 OFF procedure in chapter 2.05.04
- Incipient battery thermal runaway or change contactor failure.
+ See CHG FAULT procedure in chapler 2.05.04
- DC EMER BUS no longer supplied.
« See DC EMER BUS OFF procedure in chapter 2.05.04
- Battery {ies) discharge in flight tbut DC main sources avatiable).

« SEE BATTERY {(IES} DISCHARGE [N FLIGHT in chapter 2.05.04.

_ One UTLY BUS auvtomalically shed after a source overtoad
» Sce SVCE and UTLY BUS SHED procedure in chapter 2.05.04




! ! } ELECTRICAL SYSTEM 1.06.20

P12 | 001
AR72
F.C.0.M. DC POWER DEC 96

| 20.4 LATERAL MAINTENANCE PANEL

On LH maintenance panel, a rolary selector is provided, with several indicators, These
devices are to be used for maintenance purpose only. Maintenance panel is covered
with a transparenl cover, to avoid in flight operation,

CURRENT CHECK

(ol ieA

ik

Po-24-012-5001AA
I |
_/ 1
k -_":l'\ lll|l|
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| ER
' .
o
s

ROFA-O -

() Rotary Selector

Allows to connect selected pick-up peints of the electrical network to the
indicators.
“GEN" position selects DC generator on DC indicators.

(&) 0OC voltage indicator

Indicates the voltage at pick up point selected by the rotary selector.
Normal reading is :

- For battery without load : 25 ta 28 volts.

- For battery under load : 23 to 28 volts.

() DC Current indicator

Indicates the current generated by selected sources.
Normal reading is for each generator : less than 300 A.
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DC UTLY/SVCE/STBY CONTACTORS MALFUNCTION INDICATION AND OC
FEEDEAS OVHT DETECTORS -

4
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AQFAROE-06-20-0.3-A001AR

ELECTRICAL MALFUNCTIONS ARE INDICATED BY MFC AS FOLLOWS :
» ROTARY SELECTOR ON MISC 1 POSITION :

~ 3™ press on PTA/ERS pb and | GOFF | displayed
DC FEEDER 1 affected by discontinuity or overheat,
— 4™ press on PTA/ERS pb and [ OFOD [ displayed :
DC FEEDER ? affected by disccﬁiinuity or overheat.
- 5" press on PTA/ERS pb and OFOF | displayed :
DC SVCEAUTLY contactor fatlure
» ROTARY SELECTOR ON MISC 2 POSITION :

1% press en PTA/ERS pb and | ODOF | displayed :
DC STBY contacter failure.
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30.1 DESCRIPTION

GENERATION

-a0Echs

sbB-30-0L )

[ L

The source of constant frequency {400 Hz} AC power consists of two static inverters
{INV}.

The inverters are rack mounted and cooled by forced air with provisions for natural
gonvection cooling.

The static inverter design characteristics are as follows -

- Power 500 VA

- Output voltage MoV+4vand 26V +1V
- Frequency 400 Hz £+ 5 Hz

- Type single phase

The two inveriers are powered respectively from DC BUS 1 and DC 8US 2. The inpui
voltage range is between 18 VDG and 31 VDC for satistactory operation.

In event of both DC BUS loss, correspending inverter is not supplied, bul corresponding
AC BUS is supplied by AC BTR (BTC pb).

In event of bath DC BUS power ioss, INV1 is automalically supplied by HOT MAIN BAT
BUS, or by HOT EMER BAT BUS in OVRD cenfiguration or by TRU when selected ON.
The maximum power available on each 26 VAC BUS 15 250VA.

AC BTR
—o AC BUS 1 e o AC BUS 2 o
2 i Im:: STBY Bus}
.+‘
INV 1 INV 2
|
0—1
®
il o AL
I & JIRUE & » @
I_I
N S HOT EMER BAT BUS HOT MAIN BAT BUS]
o
—— i} [~
R |' —
Do BUS 1 DC BUS 2
b3 Vone

Nole . Two AC electrical networks are supplied by the inverters :

T1E AN andA 28 VAL Minlie ana e chawen an tha rehamatine
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DISTRIBUTION (115 and 26 V)
INV 1 normally supplies :

- ACBUS1

- AC STBYBUS 1

INV 2 normally supplies :

- ACBUS?2

In event of inverter failure or input power loss the associated AC BUS is isolated from
aftected inverler and, provided the BTC pb is not in ISOL positien. The AC BUS 1 and
2 are automatically tied together.

In event of INV 1 failure ar input power loss, AG STBY BUS is automaticatly supplied
from INV 2.
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(O INV FAULT light

llluminates amber and the CCAS is activated when an under/over voltage is
detecied at the output of the associated inverter.
This may be caused by an inverter failure or a power supply loss.

(2) BUS OFF light

llurinates amber and the CCAS is activated when sassociated AC BUS is
deenergized.

(3 OVRD pb

(¥ BIC pb

When on batteries supply, this guarded pb allows the INV 1 and hence the AC STBY

BUS to be transfered from HOT MAIN BAT BUS supply (¢ HOT EMER BAT BUS

supply.

NORM  (pb released) The INV 1 and AC STBY BUS are supplied from the same
seurce as OC ESS BUS.

OVRD  {pb pressed in) The INV 1 and AC STBY BUS are supplied from the same
source as OC EMER BUS. OVRD light illuminates white.

UNDV  The It iHuminates amber to indicate that the GC STBY BUS voltage 1s

tower than 19.5 V. INV T requires 18 V for normal operation. OVRD may

be used as necessary.

This guarded pb controls the AC BUS TIE relay {AC BTR} which, when closed,
connects both main AC BUSSES.
NORM  (pb released}. The BPCU automatically centrols the BTC and a separate
logic controts the AC BTR.
» In normal conditions, with both inverters runnming, the AC BTR i1s open
allowing isclated operation of both inverter circuits,
# In case of inverter failure, the AC BTR is automatically closed. The INV
FAULT light illuminates but associated BUS OFF It remains

extinguished.
ont inkh nrocvecad ind Tha AP BRTR ¢ Aanon IS linbt illiiminatos whila
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" 30.3 ELECTRICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING

ELECTRICAL SUPPLY
EQUIPMENT OC BUS SUPPLY AC BUS SUPPLY
(C/B) {C/B)
INV1 + AC BUS1 AC - Nil - 115 VAC EMER BUS
voltage and frequency {on lateral panel
ind. FRED iND.)
AC BUS 1 power supply — Ml - 115 VAC QUTPUT INV 1
115 VAC {on lateral panel 115 VAC)
AC BUS 1 power supply — Nil - 26 VAC QUTPUT INV 1
26 VAC {on lateral panel 26 VAL)
AC BUS 1 contrel and DC EMER BUS
INY 1 caution {on lateral panel INV
CAUTION and BUS SPLY RBLY)
AC BUS 1 caution relay — Nil - 115 VAC BUS1
{on lateral pane! ALY)
AC BUS 1 caution light DC EMER BUS - Nil -
{on lateral panel LT)
INV 2 ~ AC BUS 2 ACY - NIl - 115 VAC BUS 2
and frequency ind, {en lateral panel FREG IND)
AC BUS 2 power supply - Nil - 115 VAC QUTPUT INV 2
119 VAL {on lateral panel 115 VAC)
AC BUS 2 power supply - Nl - 26 VAC QUTPUT INV 2
26 VAC {on lateral panel 26 VAC)
AC BUSZ contro! and DC ESS BUS - Nil -
INV 2 caution {on lateral panel BUS CTL and
INV CAUTION])
AC BUS 2 caution relay - Nil - 115 VAC BUS 2
{on lateral pane! RLY)
AC BUS 2 caution light 0DC EMER BUS — Nil -
{on lateral panel LT)
AC BUS 1 and 2 tie line — Nil - 115 VAC BUS1
115 VAC {on fateral panel 115 VAC)
AC BUS 1 and 2 tie line —Nil - 26 VAC BUS1
Z6 VAC {on lateral panel 26 VAC)
AC STBY BUS power — Nil - OUTPUT INV 1 or 2
supply 115 VAC {on lateral panel 115 VAC)
AC STBY 8US power - Nil - OUTPUT INV 1 or 2
supply 26 VAC {on lateral panet 26 VAC}
AC STBY BUS fransfer DC EMER BUS - Nil -
relay {on lateral panel AC EMER and
STBY BUS XFR RLY)
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MFC LOGLC

See chapter 1.01.

SYSTEM MONITORING

The following conditions are monitored by visual and aural alerts :
- Under/over voltage at INV output
« See INV FAULT procedure in chapter 2.05.04.
— AC BUS 1 not supplied {short circuit protection}
« See AC BUS 1 OFF procedure in chapter 2.05.04,
— AC BUS 2 not supplied (short circuit protection}
« See AC BUS ? OFF procedure in chapter 2.05.04.
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]

[ 30.4 LATERAL MAINTENANCE PANEL |

On LH maintenance panel, a rotary setector is provided, with several indicators. These
devices are to he used for maintenance purpose only. Maintenance panel is covered
with a transparent cover, (o aveid in flight operation.

CURRENT CHECK

!-‘.
I

__.,fgs'f; ,

| -~

ROFA-01-06-30-0068-A001AA

@ Rotary Selector

Allews to connect selected pick-up poinis of the electrical nelwork to the
indicators.
“INV” position selects AC current on AC indicators.

(@) AC load indicator

indicates in hundred percent the load of sclected AC source.
Normal reading : helow 0.5,

@ Frequency :'ng:h'ga_tg

Indicates in He frequency of setected AC source.
Normal reading : 400 Hz £ 5 Hz

() AC voltage mdicator

Indicates voltage on selected AC source.
Mormal reading: 115V £ 4V
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40.1 DESCARIPTION

GENERATION

ROFA-DLl-0b6-d40-CO-AJS0AA

The ACW generation system consists of two “propeller” driven 3 phases generalors.
Each gencrator is a brushless, air cooled type and is rated io deliver 20 KVA for
cortinuous operation,

Nominal set voltage 115 W/200 V.

Normal operating frequency range : 341 to 488 Hz (70 to 100% NF)

Each generator is controlied by a Generator Control Unit (GCU} which provides the
foflowing control and protection functions :

« gvervoltage

» power and fault current limiting

» hus tie lock out

» undervoitage

» diflerentiat protection

» under freguency

» open phase

+ overlrequency

» voltage regulation.

The BPCU performs the functions required for control and protection of the EXT PWR,
the BUS TIES {or BYC(S}) and SVCE BUS.

The TRU aiflows the ACW generation system to partially energize the DC electrical
system fram ACW BUS 2.

BC ELECTRICAL SYSTEM

ACH SV(E 8US 4
lﬁ TRU
axc EXC

- A J o g
L BTCH BTC?2 b
CACWBUS T | s d I ia - ACWBUS 2
{ | |
‘[ e
T { VR
[ acw ) 4 ( ACW \
GEN.1 B GEN.2
\_ EXT PWR . /}
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DISTAIBUTION

The aircraft ACW distribution network consists of three busses :
— Two main busses ACW BUS 1 and Z.

— ACW SVLE BUS,
ACW BUS 1 and 2

The ACW BUS 1 is normally supplied by the generator driven by the LH generator and
the ACW BUS 2 hy the RH generator.
Note : ~ In case of generator faillure, the associated ACW BUS will be automatically
supphied by the other generator through the BUS TIE CONTACTORS {1 and 2).
+ As soon as EXT PWH is connected, selected ON and checked ”acceptable” in
voltage, frequency. phase. and current by the BPLU, it has priorily over the
engine driven generalors.

ACW SVCE BUS

The ACW SVCE BUS supplies power inflight, and on ground during airplane servicing
operations. The ACW SVCE BUS can be supplied from EXT PWR or ACW BUS 1. A
sw Jocated on the cabin attendant panel controls the power to ACW SVCE BUS.

» When the ACW BUS 1 1s ON, power being supplied by the generator or EXT PWR
through BTC 1, the ACW SVCE BUS is automatically fed fram ACW BUS 1 through
contactor GXE.

» When the aircraft 1s operating from EXT PWR with ACW BUS 1 OFF the ACW SVCE
BUS is fed from EXT PWR through contactor EXC.

Note: The ACW SVCE BUS is automatically shed when one generator is off line,
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| 40.2 CONTROLS | _ l@

_1_ by
AC WILD EiFC PWR

T — N AW BUS ACW BS
S S L - OFF OFF

e | BUE
O R L L
3: FAULT ) F.HJ.I_T‘
3 v ]| Lo ]| !
z e —
: ~ ST

(© AW GEN ph

Controls the energization of assaoctated generator and the resetting of the pratection
system after faiture.

ON {pb pressed in) Associaled generator is energized and associated
generator contactor closes ¥ the network eleclrical parameters are
normat.

OFF {pb released) Associated generator is deenergized and assoctated

generator contacior is open. OFF light ikuminates white.
FAULT  llluminates amber and the CCAS is activaled in even! of:

— A protection trip tnitiated by the associated GCU, If it 15 caused by a NP
nverspeed for less than 3 secands or @ generator underspeed, reset will
be automatic. For the other cases, d manual resel has Lo be pedormed.

— An opening of 8 generatar contactor except if pb is selected OFF.

In both cases, the BTC is closed and affected ACW BUS is automatically supplied
from the remaining generator. The light extinguishes and the fault circuit is reset

when the pb is cycled to the out position.
() ACW BUS OFF light

Huminates amber and the CCAS is activated when associated ACW BUS is not
supplied.
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() BIC PB

This guarded PB controis the ACW BUS TIE CONTACTORS (BTC 1 and 2) which,
when closed, connects both main ACW BUSSES in paraliel.

NORM  {PB released) BPCU Automatically controls BTC 1 and 2
» In normal conditions, with both generaters running, BTC 1 and 2 are
apen, allowing individual operation of both gererator circuits.
» In case of external power operation, or single generator falure, BTG 1
and 2 are automatically closed. The flow bar is Huminated.
ISOL {ph pressed in) BTC 1 and 2 are open, ISCL light illuminates white.

() EXT PWR PB
Refer to EXTERNAL POWER section.

CABIN ATTENDANY PANEL

GND SVCE BUS
ACH

ARAICTIN SHED
' P

e g

______ —

RGFA-Di-06-40-C0%-A00L4A

ACW SVCE BUS pb
Connects the ACW SVCE BUS to the EXT PWR source or to the ACW BUS 1 when
i 15 energized.
ON {pb pressed in) Whenever ACW power or external AC power of acceptable
quality is available, the light iluminates blue.

OFF {pb released)} The SVCE BUS is disconnected from the available power
source. The ON light extinguishes.

SHED  filuminates amber when ;
- the ACW source is available and the PB is released, or
— the PB is pressed in and an overload shed occurs.
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| 40.3 ELECTRICAL SUPPLY/SYSTEM MONITORING

ELECTRICAL SUPPLY

DC BUS SUPPLY

AC BUS SUPPLY

EQUIPMENT (c/B) (C/B)
GCU of ACW DC ESS BUS _Nil -
GEN 1 {on lateral panel GCt ACW GEN 1)
GCU of ACW BC ESS BUS _ Nil -
GEN 2 {on lateral panel GCU ACW GEN 2)

GC ESS BUS -

ACW BPCU {on lateral panel BPCU ACW) - Nil -
ACW BUS 1 Nil ACW BUS 1
caulion relay (on lateral panel LY}
ACW BUS 1 DC EMER BUS _Nil -
caution light {on laleral panel LT)
ACW BUS 2 Nil ACW BUS 2
caubon relay B B (on lateral panel RLY)
ACW BUS ¢ DC EMER BUS Nl -
caution light {on lateral panel LT)

ACW SVCE BUS

shed relay

~ Nif -

ACW SVCE BUS
{on lateral panel ACW SVCE
BUS SHED CAUTION RLY)

SYSTEM MONITORING

The following conditions arec monitored by visual and aural alerts :
- One ACW generator channe! inoperative
» See ACW GEN FAULT procedure in chapter 2.05.04,

- ACW BUS 1 not supplied {short circuit protection}

» See ACW BUS 1 OFF procedure in chapter 2.05.04.

- ACW BUS 2 not supplied {short circuit protection)

« See ACW BUS 7 OFF procedure in chapter 2.05.04.
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40.4 LATERAL MAINTENANCE PANEL

On LH maintenance panel, a rotary selectar is provided, with several indicators. These
devices are to be used jor maintenance purpose only. Maintenance panel 1s covered
wilh a transparent cover, to aveid in flight operation.

CURRENT CHECK

ROFA-C1-06-40-006-R0014R
e
{\ !
Y 5, \.
»

(1) Ratary Sefector

Allows to connect selected pick-up peoints of the electrical network to the

indicators.

H

’@”‘““@

"GEN” position setects AC WILD Generatar on AC indicators.

(@) AC indicators
Refer to AC CONSTANT FREQUENCY lateral matntenance panel description.

ACW BUS TiE CONTACTORS OPERATING SELECTOR

~BOBLAA

ROFA-GI-0&-40-006

rwqux

ELEC

ACW BTC OPNG
NORM FLT

OPEN“-2—OPEN

S
5

It 15 used ta open the corresponding AC Wild bus tie contactor.
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| 50.1 DESCRIPT!

ON |

The DC and ACW electrical power system can be supplied from ground power
sources, connected via the separate « External Power » receptacles which are located
on 1he lower rnight side of the fuselage, just alt of the nose gear.

DC SUPPLY

TOFAGj-08-5D-001-A00182

Ll
=

!
AC EXT POWER /
RECEPTALLE

L
. TN
T
D

. DC EXT POWER
RECEPTACLE

» The power is cantrolled via the BUS POWER CONTROL UNIT (BPCLU which provides

protection for ;
— overvoltane

under voltage

— gvercurrent

incorrect polarity

When the above conditions are in the correct status, EXT PWR is considered to be

of acceplable gquality. AVAIL iight illuminates green in the “DC" EXT PWR pb.
» The AVAIL light being illuminated, the "DC" EXT PWR pb may be selected GN. The

AVAIL light remains illuminated and the ON light luminates blue.

Note : As soon as EXT PWR is connected, checked acceptable by the BPCU and
selecied ON, it has priority over the engine driven generalors,

AC SUPPLY

* The power is controlled via the BUS POWER CONTROL UNIT {BPCU) which provides

prolection for:
— voltage limits

— phase sequence
- frequency limits

— open phase
— overload
When the ahove conditions are in the correct status, the EXT PWR is considered to

he of acceptable quality. The AVAIL light iluminates green in the "ACW" LXT PWR pb

and this pb may be selected ON if associated contactors are closed.

- ACW SVCE BUS pb on the cabin attendant panel may be selected ON :
» AVAIL light remains illuminated
+ DN light iluminates blue

Note : As soon as EXT PWR is connected, checked acceplable by the BPCU and

~ selected ON. it has orioritv over the “oropeffer” driven oenerators.
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AH

| 502 CONTROLS |

AC EXTERNAL POWER RECEPTACLE PANEL

: [T

2 " T : g %

g- r b g {f\‘ @’ Q E (‘ : {\Q ) $
I8 ua i @ = Bs
IR O ot 7 (O)Ee
= N |i ;| Rty §§

s F—— = — — — - === ity Sl
@ (2}

) Nose Landing Gear Service Light Switch
Allows operation of the service light in nose gear bay.

(@) "AC Power not used” light (white)

Is on when AC exlernal power is connected and ACW SVCE BUS is not used.
® “AC Connected” light (whilg)
Is on when AC exlernal power is connecied.

DC EXTERNAL POWER RECEPTACLE PANEL

: ___IT::,—__:” T _}
% L;:\ () A J)% ) — &
e ! :"| "”/f’;?\%‘f‘i/ __ 5 O\ {f/ﬂ y

: g & TN B EA NS O) E (
/*@ g!@iﬂ (@)l e U (’/EI“(‘“}") +
Hf:_ b - - __t_ra_: SR - | ————J
®

(2) "DC Power not used” light {white}
Is on when DC external power is connected to the aireraft, and DC SYCE BUS is net
used.

(3) Interphone Jack
Used by ground mechame to connect a headset to communicate with crew.

(¥ Pilot cali button
When pressed in, sends a call {aural and visual) to the cockpit : “Mechanic calt”
light illuminates on the overhead panel.
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50.3 LATERAL MAINTENANCE PANEL |

On LH maintenance panel, a rotary selector is provided, with several indicators. These
devices are to be used for maintenance purpose only. Mainienance panel is covered
with a transparent caver, to avaid in flight operation.

CURRENT CHECK

ROFA-QL-06-50=003-A001AA

() Rotary Sefector

Allows to connect selected pick-up points of the electrical nelwork to 1he
indicators.
~EXT PWR” position indicates on DC osfand AC tdicators.

() OC indicators
Rejer io DC power laleral maintenance panel description.
(3) AC indicators
Refer to AC Constant frequency }ateral maintenance panel description.
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DC BUS 1
ATA SYSTEM FUNCTION

21

23

27

28

30

31

33

AIR CONDITIONING

COMMUNICATIONS

FLIGHT CONTROLS

FUEL

ICE AND RAIN
PROTECTION

INDICATING/RE-
CORDING

LIGHTS

- DUCT/COMPT Cockpit and cabin Temperaiure
IND

- Automatic Pressure CTL
- TURBOFAN SOV 1 CTL
EXTRACT FAN PWR SPLY {Back-up of DC BUS 2)

SEL CAL

HF 1 when two HF are instatled

FLIGHT iNTERPHONE and AUDIO CONTROL
PANEL OBSV

- HF FERRY

- SPOILERS IND
- STICK PUSHER PWR and CTL
- LEFT STICK SHAKER

- LP VALVE 1 {Normal)
- TANK TEMP IND

- CAPT STATIC PORTS

- STBY STATIC PORTS

- LH S!DE WINDOW ANTI ICING
- BH WINDSHIELD HTG IND

- MFC 1B (Primary}

- GENERAL ILLUMINATION -
LEFT LATERAL RAMP (1 FLUGRESCENT LIGHT
OUT OF 2

- CAPT LIS :
DOME, CHARTHOLDER, CONSOLE, READING

~ F/O BOME {Normal}

- STORM

F{O PANELS

NAVIGATION (Back-up of DG SVCE BUS)
ANNUNCIATOR LT TEST

BEACON (Back-up of DC SVCE BUS)

1
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ATA

SYSTEM

FUNCTION

34

36

61

73

79

NAVIGATION

PNEUMATIC

PROPELLERS

ENGINE FUEL and CTL

QIL

- WEATHER RADAR

- RADIO ALTIMETER

- GPWS - G/S IND

- STBY ALTIMETER VIERATOR
-~ DME 1

- AHRS 2 {auxiliary)

Back-up - CC BUS 2, IN FLIGHT {Primary)

- DC EMER BUS, ON
[Auxitiary)

~ BLEED LEAK IND
- CROSS FEED VALVE and IND
HP VALVE 1

OVSPD TEST ENG 1
AFU 1 {Normal)
BALANCE TEST

FUEL FLOW, FUEL USED IND 1
FUEL TEMP IND 1

FUEL CLOG IND 1

- EEC 1

- GROUND !DLE SOLERGID SPLY

L

- PRESS, TEMP IND 1

GROUND




!! ) ELECTRICAL SYSTEM 1.06.60
P3 170
ANR72
FC.0.M. DISTRIBUTION EQUIPMENT LIST JUN 97
DCBUS 2
ATA SYSTEM FUNGTION
21 1AIR CONDITIONING -~ Landing elevation IND
- TURBOFAN S0V 2 CTL

23

26

27

28

29

30

3

32

COMMUNICATION
FIRE PROTECTION

FLIGHT CTL

FUEL

HYDRAUUC POWERA

ICE and RAIN
PROTECTICN

INDICATING/RE-
CORDING

LANDING GEAR

- EXTRACT FAN PWR SUPPLY {Primary}
- VHF 2
- NAC 1 {when instatled) and 2 OVHT DET

- PITCH TRIM STBY COMMAND
{Back-up of DC EMER BUS for NORMAL
command)

~ RIGHT STICK SHAKER
- LP VALVE 2 (Normal)

- BC AUX HYD PUMP NORM CTL, IND and PWR
in
flight

- DE ICE VALVES

- ENG 2 BOOTS A and B (Normal)

- WINGS and EMPENNAGE BOOTS B {(Normal)
- F{O WIPER

- FfO STATIC PORTS

- F{O PROBES IND

- UH WINDSHIELD HTG INDICATOR

- RH SIDE WINDOW ANTIICING

- F/O CLOCK

- MFC 2B (Primary)

- WOW 2 CTL
- Secondary IND
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ATA SYSTEM FUNCTION
33 | UGHTS ~ PASSENGER SIGNS
- WING LIGHTS
- FOLTS:
CHARTHOLDER, CONSOLE, READING
- UTILITY SPOT and FLOOD

34 | NAVIGATION

36 | PNEUMATIC

52 |DOORS

61 | PROPELLERS

73 | ENGINE FUEL and GTL

79 [OIL

NORMAL INSTRUMENTS SPLY and LABELS
INTEGRATED LT CTL

TAXI and TAKE OFF CTL

GENERAL ILLUMINATION : RiGHT LATERAL
RAMP (1 FLUORESCENT LIGHT OUT OF 2}

ATC 2

DME 2

VOR/ILS 2

ADF 2

CAPT BMI

SGU 2

F/O EADI

AHRAS 1 {Auxiliary)
(Back-up of 0C EMER BUS)
AHRS 2 (Primary)
F/O EHSI

HP VALVE 2
ALERTS

OVSPD TEST ENG 2
AFU 2 {Normal)

FUEL FLOW, FUEL USED IND 2
FUEL TEMP IND 2

FUEL CLOG IND 2

EEC 2 (Normal)

IDLE GATE FAIL IND

Press, Temp IND 2
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HOT EMER BAT BUS
ATA SYSTEM FUNCTION
24 | ELECTRICAL POWER - DC EMER BUS AND DC STBY BUS CT
{BUSSES
REMAIN SUPPLIED BY DC BUS 1)
- EMER BAT AMMETER
- EMER BAT VOLT IND
- EMER BUS and INV 1 ON EMER BAT IND
[ARROW)
- TRU CTL and IND {when insialled)
31 | INDICATING/RE - - MFC 1 MOD A (Auxiliary)
GORDING (Back-up of DC ESS BliS}
34 | NAIGATION - 5T8Y HORIZON Back-up
- ADG 1 (Back-up]
- ADC 2 (Back-up)
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HOT MAIN BAT BUS
ATA SYSTEM FUNCTION
24 | ELECTRICAL POWER - DC EXT ™WhH CONTACTOR CTL
MAIN BAT AMMETER
ESS BUS and INV 1 ON MAIN BAT IND
{ARROW)
OC GNO/HAOL XFR BUS SPLY
{Back-up of EXT PWR})
- MAIN BAT VOLT IND
-- MAIN and EMER BAT CHGE [NHIBIT
DC ESS BUS and INV 1 CTL (REMAIN SUPPLIED
BY DC BUS 1)
26 | FIRE DETECTION ENG FIRE EXTINGUISHING CTL and IND
{Back-up of DC EMER BUS)
26 |HYDRAULIC POWER DC AUX HYD PUMP GND SPLY, CTL and IND
{Back-up of OC BUS 2)
31 | INGICATING/RECORDING MFC 2A {Auxiliary}
{Back-up of DC EMER BUS)
61 |PROPELLERS _ AT AUX PUMPS PWR
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DC EMER BUS
ATA SYSTEM FUNCTION

21

22

23

24

26

27

28

29

30

AIR CONDITIONING

AUTO-FLIGHT

COMMUNICATIONS

ELECTRICAL POWER

FIRE DETECTION

FLIGHT CONTROLS

FUEL

HYDRAULIC POWER

ICE and RAIN
PROTECTION

- OVERBOARD and UNDERFLOOR VALVES CTL
and IND and AIR COOLING HIGH FLOW IND

- PRESSURE IND and EXCESS ALTITUDE IND

- PNEUMATIC OUTFLOW VALVES

- AP/FD COMPUTER and GUIDANGCE IND
(when instalied)

- VHF
- F/O COCKPIT AMPLIFIER
~ RCAU

~ GCU 1 DC (Back-up)

- AC BUS OFF 1 and 2 IND

- ACWBUS OFF 1 and 2 IND

- INV FAULT 1 IND

- DCBUS OFF 1 and 2 IND

- BPCU DC (Back-up)

- DC STBY 8US IND (UNDV - OVRD)

- EMER BAT : CHG IND

- BC §TBY BUS CTL (BUS REMAIN SUPPLIED BY
DC BUS 1)

- AC 1 BUSSES CTL
(BUSSES REMAIN SUPPLIED BY INV 2}

- ENG FIRE EXTINGUISHING CTL and IND [Nor-
mal)

- FIRE HANDLE \ND ENG 1 and 2

- FIRE DETECTION ENG 1 and 2

- PITCH TRIM NORMAL COMMAND
- RUDDER TRIM

- AILERON TRIM

- AILERON LOCKING IND

- LP VALVES 1 and 2 and IND
(Back-up of DC BUS 1 - DG BUS 2)

- BLUE PUMP CTL and IND
- GREEN PUMP IND

- AAS IND and ALERTS

- AAS CTL

- WING, EMPENNAGE BOOTS A

-~ ENG 1 BOOTS Aand B

- PROPELLERS 1 and 2 ANTI-ICING CTL and IND

- WING, EMPENNAGE BOOTS B and ENG 2
BOOTS A and B {Back-up of DC BUS 2)
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ATA SYSTEM FUNCTION

31 | INDICATINGRE- - CAPT CLOGCK
CORDING
- FDAU ON GROUND

- MFC 1B {Auxifiary)
{Back-up of DC BUS 1)

- MFGC 2A {Primary)

- MFC 2B {Auxiliary)
(Back-up of DC BUS 2)

32 {LANDING GEAR - ANTISKID OUTBOARD
- NQSE WHEEL STEERING
- WOW 1 CTL

33 | LIGHTS - CAPT PANELS

- PYLON

- STBY COMPASS

- LAVATORY (EMERGENCY)

- F/O DOME (Back-up of DC BUS 1)

34 | NAVIGATION - ATGCH
- AHRS 2 {ON GROUND, Auxiliary}
(Back-up of IN FLIGHT :
- DC BUS 2, Primary)
- DC BUS 1, Auxiliary)
~ AHRS 1 {Primary)
- ADGC 1 [Primary)

~ ADC 2 (Primary)

6t | PROPELLERS - AFU 1 and 2 {Back-up of DC BUS 1 - DC BUS 2}
- AfF AUX PUMPS CTL
- TORQUE IND 1 and 2

- PEC 1 and PEC 2 {Normal}, associated PYM and
PIU.

73 | ENGINE FUEL and CTL - EEC 1 and 2 PWR and IND
{Back-up of - DC BUS 1)
- DG BUS 2)

76 [ENGINE CTL - CLFAREIND T and 2
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DC ESS BUS
ATA SYSTEM FUNCTION

21

22

23

24

26

27

28

AIR CONDITIONING

AUTOFLIGHT

COMMUNICATIONS

ELECTRICAL POWER

FIRE DETECTION

FLIGHT CONTROLS

FUEL

PACK 1 and RECIRC FAN 1 IND

PACK 1 VALVE

EXTRACT FAN CTL

PACK 2 and RECIRC FAN 2 IND

PACK 2 VALVE

- LANDING ELEVATION IND (ALFHANUMERIC
DISPLAY)

~ COCKPIT and CABIN AUTOMATIC and MANUAL

TEMPERATURE CTL and IND

- AP OFF IND
- AP DISC BY QUICK IHSCONNECT

- FUGHT INTERPHONE CAPT and F/Q

- AUDIO CONTROL PANELS CAPT and F/O
- CAPT COCKPIT AMPLIFIER

- PASSENGER ADDRESS

- MECHANIC CALL

- COCKPIT and CABIN CREW CALL

- CVR

- GCU 2 DG (Back-up)

GCU 1 and 2 ACW (Back-up)

BPCU ACW (Back-up;

DC SYCE and UTLY BUSSES 1 and 2 CTL
MAIN BAT CHG IND

INV 2 FAULT IND

AC 2 and STBY BUSSES CTL

{BUSSES REMAIN SUPPLIED BY INV 1)

- TOILETS SMK DET

- AVIONICS SMK DET

- FWD and AFT COMPT SMK DET

- AFT COMPT and TO!LETS DET FANS CTL and
IND

- FWD COMPT DET FANS CTL and IND

- CLUTCH REENGAGEMENT SYSTEM
- AILERON LOCKING CTL

- FQland 2

- CROSS FEED VALVE

- STARTING PUMP 1 and 2 and MOTIVE FLOW
VALVES 1and 2

1
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ATA SYSTEM FUNCTION
29 |HYDRAULIC POWER - GREEN PUMP CTL
30 |ICE and RAIN ~ DE-ICING ISCLATION VALVES
PROTECTION LH and fRH SIDE WINDOWS ANTI-ICING IND
— CAPT and STBY and TAT PROBES IND
CAPT WIPER
31 | INDICATING/RECORDING FDAY (In flight)
MFC 1A (Primary)
33 |LIGHTS - GENERAL (LLUMINATION : MIN CAB LT
. RIGHT LATERAL RAMP
{1 FLUORESCENT LIGHT QUT OF 2j
{Back-up of DC SVCE BUS)
LEFT LANDING CTL
-- RIGHT LANDING CTL
34 | NAVIGATION TAS TEMP iNO {ALPHANUMERIC DISPLAY)
STBY HORIZON NORMAL
{Back-up HOT EMER BAT BLS)
35 [OXYGEN PRESSURE NI
PILOTS and PASSENGERS VALVES CTL
{PILOTS VALVE REMAINS OPEN}
PAX MASKS DROP CTL
36 | PNEUMATIC - BLEED VALVE 1 PWR and IND
BLEED VALVE 2 PWR and IND
61 |PROPELLERS NP 1 IND
NP 2 IND
PROP BRAKE PWR, CTL and IND
PEC 1 and PEC 2 {Back-up of DC EMER BUS).
74 [IGNITION ENG 1
ENG 2
77 |ENGINE IND ITTIND 1 and 2
NH/NL IND 1 and 2
80 | STARTING - ENG 1

- ENG 2
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DC STBY BUS
ATA SYSTEM FUNCTION
22 | AUTO FLIGHT - AP/FD SERVOS
- ADU

27 | FLIGHT CONTROLS - FLAPS CTL

29 |HYDRAULIC POWER

32 | LANDING GEAR

33 [LIGHTS

34 | NAVIGATION

PRESS TRIPLE IND
INTERCONNECTING VALVE

f

PRIMARY IND

TEMP XMITTERS
- EMERGENCY

- VOR/ILS/MKR 1
- SGU 1
- CAPT EADI
- RMI F/O
- ADF 1
* - OMEGA
- CAPT EHSI

LANDING GEAR CTL {(HYDRAUUC VALVE)
ANTISKID INOP and BRAKE QVTEMP [ND
- R ard L INBOARD and OUTBOARD BRAKES




!! s ELECTRICAL SYSTEM 1.06.60

P12 050
ANR72
£C.0.M. DISTRIBUTION EQUIPMENT LIST NEC 96
DCE\#_‘CE BUS
ATA SYSTEM FUNCTION
24 |ELECTRICAL POWER * - GALLEY
33 [LIGHTS - LOGO
— FORWARD, AFT CARGO and MAINTENANCE
COMPARTMENT

— NAVIGATION (Normal)
— LAVATORY {(Normall

- GENERAL {LLUMINATION -
. RIGHT LATERAL RAMP
{1 FLUORESCENT LIGHT QUT OF 2}
(Normal}
. LEFT LATERAL RAMP
(1 FLUQRESCENT LIGHT OUT OF 2)

¥ - PASSENGERS READING CTL

* - GALLEY AREA
— BEACON {Back-up of DC BUS 1)
- WHEEL WELLS and AFT ELEC COMPT
~ DC SVCE PLUG

38 | WATER/WASTE — TOHLET SYSTEM

61 | PROPELLERS - A/F AUX PUMPS MANUAL CTL
(TEST ON GROUND)
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DC UTLY BUS 1

ATA

SYSTEM

FUNCTION

21 |AIR CONDITIONING

23 |COMMUNICATIONS

33 |LIGHTS

— RECIRC FAN 1 CTL
* - TAPE PLAYER
— CALL
RAMP

— GENERAL ILEUMINATION : LEFT CENTRAL
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DC UTLY BUS 2
ATA SYSTEM FUNCTION
21 | AR CONDITIONING - RECIRC FAN 2 CTL
33 |LIGHTS - GENERAL ILLUMINATION : RIGHT CENTRAL
RAMP




) ELECTRICAL SYSTEM 1.06.60
P15 | 200
ANIR72
FC.OM. DISTRIBUTION EQUIPMENT LIST JUN 97

DC GND HDLG BUS |
ATA SYSTEM FUNCTION
78 | FUEL " FUELING CTL and IND
33 |LIGHTS ~ ENTRANCE
52 | DOORS - CARGO DOOR CTL and IND
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115V AC STBY BUS
ATA SYSTEM FUNCTION
26 |FIRE DETECTION — ALl SMOKE DET FANS PWR
30 [ICE and RAIN - PITOT STBY
PROTECTION (Back-ug of 115V ACW BUS 1)
31 [INDICATING/RECORDING ~ DFDR
33 [LIGHTS — EMER INSTRUMENTS SPLY INTEGRATED LT

(Auxiliary}
{Back-up of 119V ACW BUS 1)
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—_— e e nma -

115V AC BUS 1

ATA SYSTEM

FUNCTION

24 | ELECTRICAL POWER

31 |INDICATING RECORDING | * — (AR

34 |NAVIGATION

36 | PNEUMATIC

— [NV 1 V and FREQ IND

— WEATHER RADAR

— BLEED LEAK DETECTOR
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|15V AC BUS 2|
ATA SYSTEM FUNCTION
21 | AIR CONDITIONING _ CABIN TEMPERATURE SENSOR FAN

24 |ELECTRICAL POWER - INV 2 V and FREQ IND
31 {INOICATING/RECORDING | * - (AR

33 |LIGHTS AC SVCE PLUG

34 | NAVIGATION GPWS PWH
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26V AC STBY BUS
ATA SYSTEM FUNCTION
27 | FLIGHT CONTROLS _ FLAPS POS DET and IND
31 |INDICATING/RECORDING | - SURFACES POSITIONS CTL and FDAU SYNCHRO
REF
34 { NAVIGATION _ COURSE and HEADING 1 SELECT

— SYNCHRQ REF FOR :
. BEARING FROM VOR 1 TO RMI and
SGU 1 and 2
. BEARING FROM ADF 1 TO RMI and
SGU 1 and 2
. HEADING FROM AHRS 1 T0 AMI 2
— Alﬁ"{g CAPT + ALTITUDE SYNCHRO REF FOR
ADC 1
ASIASI CAPT + TAS TEMP iND
* ~ SIGNALS REF
. TAS FROM ADC1 TG OMEGA
. HEADING FROM AHRS 1 TO OMEGA
. STEERING  COMMAND FROM OMEGA TO
AFCS




n ) ELECTRICAL SYSTEM 1.06.60
P20 | 001
AR72
EC.OM. DISTRIBUTION EQUIPMENT LIST DEC 96
26V AC BUS 1
ATA SYSTEM FUNCT:ON
27 | FLIGHT CONTROLS — TRIMS IND
14 | NAVIGATION — INS 1 REF




n ) ELECTRICAL SYSTEM 1.06.60
P21t 001
AIR72
EC.OM. DISTRIBUTION EQUIPMENT LIST DEC 96
|_ 26V AC BUS 2
ATA SYSTEM FUNCTION

34 | NAVIGATION

- ASINSI F/O
ADC 2

SGU 1 and 2
SGU 1 and 2

— INS 2 REF

— F/O ALTI — ALTITUDE SYNCHRO REF FOR

~ SYNCHRO REF FOR :
. BEARING FROM VOR 2 TO BMI and

. BEARING FROM AlF 2 TO RMI and

. HEADING FROM AHRS 2 70 RMI 1
- COURSE and HEADING 2 SELECT




!é } ELECTRICAL SYSTEM 1.06.60
p 22 020
AR72
ECOM. DISTRIBUTION EQUIPMENT LIST DEC 96
115 ACW BUS 1|
ATA SYSTEM FHMNCTION
30 |1CE and RAIN — CAPT PITOT
PROTECTION - CAPT ALPHA
~ CAPT TAT
— STBY PITAT (Normal)
33 |LIGHTS — EMER INSTRUMENTS SPLY INTEGRATED LT

(Primary)

NORMAL INSTRUMENTS SPLY and LABELS
INTEGRATED LT PWR

LEFT LANDING PWHR

LEFT and REAR STROBES

- PASSENGERS READING PWR (LEFT SIDE)
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115 ACW BUS 2
ATA SYSTEM FUNCTION
30 {ICE and RAIN — F/O PITOT
PROTECTION — F/0 ALPHA
~ F/O TAT
_ ICE DETECTOR
33 |LIGHTS _ TAXI and TAKE OFF PWR

— RIGHT LANDING PWR

— RIGHT STROBE
* — PASSENGERS READING PWR (RIGHT SIDE)
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115 ACW SVCE BUS |
ATA SYSTEM FUNCTION

24 JELECTRICAL POWER * — GALLEY

33 {LIGHTS

- ACW SVCE PLUG
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The aircraft is equipped with fire fighting, oxygen and first aid equipment, placed
throughout the cabin, readily availdable for use in emergency.

The emergency lighting system provides atrcraft illumination when all other electrical
power sources are no longer available,

COCKPIT

Fach crew member station is provided wilh :

- life |acket

— smoke goggles

- quick donning oxygen mask supplied with gaseous axygen from one rechargeable
bottle

A portable fire extinguishar and a fire axe are located at the bottom of the electric rack.

Depending on versions, a smoke hood, located behind left crew member station, is

available for crew member use.

One plug type hatch located in the cockpit roof s provided as an emergency exit for

the cockpit crew. One escape rope is located in a compartment on top of the electric

rack near the exit. Steps are provided for hatch access i the corridor RH side.

CABIN

The emergency eguipment is strategically distributed throughout the cabin and
stowed adjacent 1o the two cabin attendant stations.
It contains :
- poriable fire extinguishers
proiective breathing equipments
— first aid kit
- crash axe
life vests {stowed under each passenger seat and at the cabin crew stations}
— oxygen supply for passengers
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SCHEMATICS
[ FLASH LIGHT|  PROTECTION BREATHING EG. E_XYGEN BOTTLE
- Gosau;g - FIRST AID KIT - OXYGEN MASK ‘
- OXYGEN - UFE JACKET
! MABKS - FLASH UGHT__
HALON - |C SXYGEN BOTTLE —SECOND CRASH AXE
EXTINGUISHER| |- LFE JACKET (f requirad)
-CRASHAXE | | | RLASH LIGHT \ o
7 \ [555r ooos
“LFE !
JACKETS B,
- \ \
EMERGENCY EXIT \
JITYPE I _ |
-
¢ & & @ ® @
& @& § B ® D
EMERGENCY
& EXIT TYPE I
- HOOD } ITYPE !
00D DinG | [ WATER EXTINGUISHER / ’
N VERSION) :
. aRveEn / |
) - HALON EXTINGLISHER “FARST AID KIT
MASK - PROTECTION BREATHING EQ.| |- PROTECTION
f - MEGAPHONE EE'LESI:H%E&JEHEH
|- FIRE RESISTANT GLOVES| '

® PASSENGERS OZ SUPPLY DEVICE{LOCATION AND NUMBER ACCORBING TO ACCOMMODATION}

[

EMERGENCY UGHTING
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1.07.00 CONTENTS
1.07.10 GENERAL
1.07.20 OXYGEN SYSTEM
20.1  DESCRIPTION
20.2  CONTROLS
20.3  ELECTRICAL SUPPLY/SYSTEM MONITORING
204  SCHEMATICS

1.07.30

EMERGENCY EVACUATION
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A,
20.2 CONTROLS
OXYGEN PANEL

=

&

SLGRLAL

ML I

= [Lo PR
) ==
5 -_-, 'f

OXYGEN wa

MAIN SUPPLY CREW FAX SUPPLY @

(D HP ing.

QOxygen bottle pressure is displayed in PSE X 1000.
The scale is marked by a red arc from 0 to 85 PSi and by a green arc from 85 fo

2025 PS5,

If preflight pressure is below 1400 PSI, quantity must be checked lo be adequale
for intended flight (refer FCOM 2.01.05).

() MAIN SUPPLY pb

Controls the iow pressure supply solencid valve.

pb pressedin .

OFF
LO PR

(?) PAX SUPPLY pb
ON :

pb released

The valve is open, low pressure oxygen is supplied to the cockpit
crew oxygen masks.

(ph released) the valve is closed. OFF illuminates white.
iluminates amber and the CCAS is activated when alow pressure
(below 50 PSH) is detected inthe low pressure distribution circuit.

{pb pressed in) Passengers suppiy valve is open. ONilluminates
blue.
Passengers supply valve I1s closed.
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COCKPIT CREW OXYGEN MASK - [Gi= e 17,
@O T e
. ;_‘ | o ‘rmvm
[ -

ROFA-01-0r-23-013-a09AF

inflatable harness type,
stowed in a container at each crew station. It can be donned with one hand. A
reguiator is incorporated in the mask.

(1) Release clips
Squeezny the red release clips unlocks the container doors. It also enables
automatic inflation of mask harness, provided that pb 4 is held in TEST position or
mask is extracted from container. The blinker momentarily displays a yellow cross.

(2) Blinker
Dispiays a yellow cross when there is oxygen fiow, and black when there 1s no
oxygen llow.

(3) N/100% rocker

Controls the setection of normal or 100% oxygen for mask delivery. It is locked in

the 100% position by the UNLOCK rocker.

100%  The mask delivers 100% undiluted oxygen,
N The mask delivers diluted oxygen.
(o) TESTRESET pb

Permits a test of oxygen flow witheut removing the mask from the container. It is

springloaded to the RESET position.

TEST provided MAIN SUPPLY pb is selected ON, oxygen flows through the
mask. The blinker momentarily displays yeftow cross, and the flow is
audible.

A lengthened hose is provided on the abserver mask enabling access to the cargo with
the mask.

RECOVERING BOOMSET/MICRO FUNCTION WHEN THE OXYGEN MASK IS OUT
OF ITS CONTAINER :
Oxygen mask remaining out of its container :

— Close the oxygen mask container doors.
Press the test push butlon in front of the container and release it, yellow cross

disappears).
The boomsel/micre function 1s now recovered.

Note : If the pilot whishes to use the oxygen mask again and recover the mask nicro,
it just has 1o open the container doors.
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UNDEASIDE OF REGULATOR

l,-x..:’:}ll
OXYGEN | \
R VRN | INFLATION
Y
} e HARNESS
= L .:E:. /
é e—— -:-' s o Ll ‘FHFFB
- iy | Sl : | E R
N IO Al VA
.; g e | Ty~ (2
% c_/ /*"'fﬂ v EMEBGENCY T "\“}
: ‘"[:‘," PRESS ..—-.,: . \ X \O
g.: T{J( ) ! \ {--1--\
N j“”i“ﬂ 'l H\‘ ¥
*E- e [: Eﬁx_xll
L:. n -H-.""\_.. *

(0) EMERGENCY selector

Activates pressurization of mask delivery flow when the N/100% rocker is at 100%.
Rotation of the seiector in direction of the arrow gradually ncreases delivery
pressure from zero to full pressure.

When pressed for test, full delvery pressure 1s suppled.

(O UNLOCK racker
Locks N/100% rocker at 100% position. When pressed, lhe rocker is released.
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| 203 ELECTRICAL SUPPLY/SYSTEM MONITORING |
ELECTRICAL SUPPLY
EQUIPMENT 0C BUS SUPPLY
Oxygen control unit DC ESS BUS
power supply {on lateral panel OXY CTL UNIT PWR SUPPLY}
Pressure ind. and alert DC ESS BUS
(on lateral panel PRESS IND and CAUTION)

SYSTEM MONITORING

The following condition is monitored by visual and aural alerts :

— lL.ow pressure |below 50 psit in the LF distribution circuil.
« See DXYGEN LO PR procedure in chapter 2.05.12.
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¥

2. SCHEMATICS |

QVERHEAD COCKPIT PANEL

P — - - e Ee e e e AR e e e e - oy

I
I
b
)
|

| —
I LP SUPPLY
| #F RN VALVE
R DIRECT READING
| @; [ | o] PRESSURE GALC
I 11 | _,44' jﬁf :
L=
|
| OXYGEN REFILLING / : e
CONNECTION
VALYE DISCHARGE

EEEEEE
A

] — r_ -

[ o 8 0A,Ed B

KEY

== HIGZH PRESSURE
== OVER PRESSURE
== LOW PRESSURE

RCFA-01-07-20-007-40604Am
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MASK SETTING
.:"','*) TAKE THE MASK BY SQUEEZING
— THE RED CLPS
| . MICROPHONE
\ ! BT LEAD
Ay . @
o AR REMOVE -,
o BT A / [ THE MasK
I s ' THE
: MARNESS gl
INFLATES 3%
INFLATABLE
HARNESS | MASK STOWAGE
FACEPIECE - ~*— aox
AED CLIPS — = Shy—" _ Z,f "4 SETTING OF THE MASK

(HARNESS INFLATED)

@) RELEASE THE RED CLIPS;
HARNESS DEFLATED AND
MAINTAINS THE MASK

-7 -20-008-A00LAM

ROFA-QL
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EMEBGENCY EVACUATION IN CASE OF DITCHING

() EMERGENCY EXIT

U AVAILABLE IN ALL C&STE.S

FUSH UP
TO THE
LATCHED
FOSIMON

() PASSENGER/CREW DOOR

5 LOWERTHE I
ird HANDILE ]‘
:'. \l_. - J

"1 -LEFT WING ABOVE WATEH LINE

Maote : Be sure that salety pin in removed.
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EMERGENCY EVACUATION IN CASE OF FORCED LANDING

14O,

PTAAR

—_— — -

-

GLLATLAg-N0T - s

Sk

-
O,

=1

TrAL

=
p@/f
©; @ ©,

SERVICE DOOR

Snioi0-0DI-31]

®

. f ; ROTATE )

2 \ e

e

= PUSH UP
TO THE

: LATCHED

E POSITION

(©) PASSENGER/CREW DOOR

. BT

II LDWEHTHEI

C' HahDLE

Mnta - Be sura that safelv pin is removed.
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10.+ DESCRIPTION

Tha fire proteciion system is provided in order to ensure -

- Detection for :
# each engine fire
e right nacelle overheal {on ground oniy)
e pach cargo compartment and toilets smoke
® avionics compartmenl smoke
- Extinguishing for :
& gach engine
® cockpil, cabin and each cargo compariment
* toilets waste bin

NGINE FIRE DETECTI YSTEM

Each engine is equipped with a fire deteclion system which consists of ;

- Two identical detection loops (A and B) mounted in parallel.

- Afire detection control unit.

The detection principle is based on the variation of resistance and capacitance of the
detection cable {fire signal). If there is only a change in resistance, associated loap
will be declared failed by the fire detection control unit (fault signal).

Red ENG. FIRE illuminates on CAP in case of :

- Fire signal delected by boih loops A and B or,

- Fire signal detscted by one of the 2 loops if the other one is selected OFF.

A RIGHT NACELLE OVERHEAT DETECTION SYSTEM (on ground gnly)

Right nacelle is equipped with an overhieal detector. When right nacelle temperature
exceeds 170°C, NAC2 OVHT red alarm is triggered on CAP, and the CCAS is activated.

CARGO AND TOILETS SMOKE DETECTION SYSTEM

Forward cargo and after carga are each equipped with one optical smoke detector.
R Ambient transmitiance is monitored by reflection measurement.

Toilets are equipped wih one photoelectric smoke detectar.

In case of smoke detection, "SMOKE" signal is sent 1o CCAS through the MFC.

AVIQONICS SMOKE DETECTION {See schematic 1.03.30 p. 3)

The avionics extract air dugt is provided with a smoke detection device, linked to the
CCAS. Smoke detection between the avionics compartment and the extract fan
aclivates a "ELEC SMK” red alert on CAP,
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ENGINE FIRE EXTINGUISHING SYSTEM

|t includes two exlinguishers bottles which may he used for engine n®? or engine
n® 2. They are located on each side of the fuselage. Dual squibs are installed in the
discharge heads on each bottle. For fire extinguishing, the squibs are ignited by
depressing the corresponding illuminated AGENT pb on the ENG FIRE panel.

The extinguishing agent {freen or haton) is pressurized by nitrogen.

= SRR HENEE P
E)m%&sri @ gﬂﬁ]'lmﬂe @,J (D
AJENT1  LOOP A BRE LOOFB ﬁBENI'_E_
. i ‘ i -l'r FN,]__T‘ ( 'r'} FALILT [(a]E:7eld] ]IIJ =
2 | Lo i | racir ([l |_“_°E'E' (&
- . TEST 7
= e
o Iy
@ s
2 S
s
3 EXTINGLUISHER
= BOTTLES

COCKPIT, CABIN AND CARGO COMPARTMENTS FIAE EXTINGUISHING SYSTEM

Portable extinguishers are provided to be operated manually {refer to schematic
1.07.10 p. 2 for location).

TOILETS WASTE BIN FIRE EXTINGUISHING SYSTEM

The system operates automatically when fire is detected {when the temperature is
greater than 78°C {172°F).
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| 10.2 CONTROLS |
ENG FIRE PANEL /7yt . b=l
Gy o mel i o} 2
= | AL TR Y
(5} AGENT1 LOOPA ™. rme LOOPS AGENT 2

- I — |
FALLT @) FALLT ;iacjj

o |l| ek ||l ) saue

2 2 —=
=i, L:_;jx w—
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Two identical ENG FIRE panels with fire handles are provided for contral of fire
detection and extinguishing. One panel controls ENG 1, the other controls ENG 2.

(13 ENG FIRE handle
An ENG FIRE warning light is integrated into the handle. The light illuminates red
and the CCAS 15 activaled as long as the respective engine fire warning is activated
{independently of handle position}. Light goes off when the temperature detected
by the loops drops below waming threshold.
The handle has two posilrans :
- Normal position {mechanically focked}

~ PULLED
Pulling the handie clectrically causes for the respective engine .
» PROPELLER Feathering
» FUEL ENG LP VALVE closure
AR BLEED VALVE and HP VALVE closure
» Bt ICE DE ICE VALVE and ISOLATION VALVE closure
+ ELEC ACW and DC GEN deacuvation
» ALERT SAUIB lights illumination

(@) SOUIB TEST pb
Controls the test of the squibs in the discharge heads and their electrical circuits.
When pressed in with the respective ENG HRE handle in normal position, the two
SOUB lights #luminate if squibs and circuits are aperative,

G AGENT pbs
Control the ignition of squibs and resultant discharge of fire extinguisher bottles
SQUIB : The lights illuminate white when the ENG FIRE handle is pulled to
facilitate identificaton of the AGENT pbs which may be activated.
When one is pressed in, the associated bottle is discharged.
— DISCH : The light illuminates amber when the relaled fire extinguisher bottle is
depressurized after discharge.

Note : The discharge fight will alse iuminate on the non affected engine fire panel
to facilitate identification of the depressurized bottle,
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) LOOP pb

Allows activation of aural and visual alerts when a fire signal (FIRE) or a fault signal
{LOOP) is generaled by the fire detection controf unit for the related loop.

pb pressedin

OFF

FAULT

. Aural and visual alerts are activated when a fire or a fault signal

I5 generated by the fire detection control unit for the related loop.

. [pb released) Aural and visual alerts are inhibited for the related
loop. The OFF lighl illuminales white. LOOP amber light iluminates
on CAP.

. The light illuminates amber and the CCAS is activated when the
associated pb is selecled ON and a fault signal is generated by the
tire detection control unit. LGOP amber light illuminates on CAP.

TEST sw Spring Loaded in neutral position

Spring loaded in neutral position allows a test of the detection of fire and fault

signals when both LOOP pbs are selected ON ;
- FAULT lights of both LOOF A and LOOP B pb illuminate

- GCAS is activated. LOOP amber tight illuminates on CAP.

- ENG FIRE red light illuminales in associated fire handle

- FUEL SQ light illuminates in asscciated CL if CL isn'l in fuel shut off

- CCAS 15 activated, ENG FIRE red light illuminates on GAP.

FAULT
FIRE
position
CL FUEL LY
SN %
— [ ] H L i |—
A5 STN
NDIT f

|

=l ‘
) 1

Y

v
a

.-‘\‘I

Muminates red in case of fire signal from associated engine. Extinguishes after GL is

set at fuel shut off position or it fire detection signal terminales.
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1

CARGO COMPARTMENTS AND TOILET SMOKE DETECTION

)

SO -AZ0ONA

Rirk-01-CH-1D

S ——
COMPT SMK
AFT GOMPT
fLAY
SMK DET FANS
TEST —
(@ FAULT |
(_)) AU
o =
(2) (1)

(1) AFT COMPT/LAY FANS Pb

NORM :

IPb pressed in} one fan runs.

FAULT : The fan is out of order

ALTN

FAULT illumipates amber and CCAS is activated.

- IPb relensed} the alternate fan runs, ALTN lignt ifuminates white.

(@) SMK TEST Pb
fests the smoke detectors working.
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LEFT INTENTIONALLY BLANK
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At
" 10.3 ELECTRICAL SUPPLY/SYSTEM MONITORING |
ELECTRICAL SUPPLY
EQUIPMENT DC BUS SUPPLY
{C/B}
ENG 1 DC EMER BUS
Loop A (on lateral panel LOOP A}
Loop B DC EMER BUS
(on lateral panel LOGP B)
Fire handle DC EMER BUS
{on tateral panel FIRE HANDLE}
CL light HC £MER BUS
(on lateral panel CLA)
ENG 2 0C EMER BUS
Loop A {on lateral panel LGOP A)
Loop B B¢ EMER BUS
{on lateral panet LOGP B)
Fire handie 0C EMEH BUS
(on lateral panel FIRE HANGLE)
CL light DC EMER BUS
{on loteral panet CLA}
Left extinguisher 0C EMER BUS

bottle squibs

Right extingwisher
botlle squihs

Forward cargo
smoke detector

Aft carge smoke
detector

{on lateral panel SQUIBS})
HOT MAIN BAT BUS
jon lateral panel SQUIBS)

DC EMER BUS
{on lateral panel SQUIBS}
HOT MAIN BAT BUS
{on lateral panel SQUIBS)

BC ESS BUS

{on lateral pangl FWD SMOKE DETECTOR)

DC ESS BUS

(on lateral panel AFT SMOKE DETECTOR)
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ELECTRICAL SUPPLY

venlilation fans PWAH

EQUIPMENT OC BUS SUPPLY AC BUS SUPPLY
(C/B} {C/B}
Avionics {C ESS BUS — Nl -
smoke detectar {on lateral panel ELEC SMK DET)
Toilets smoke detector DC ESS BUS - Nil -
{on lateral panel)
Aft cargo and toilets — Nil - AC STBY BUS
ventilation fans PWR (on lateral panel
FANS PWR)

Aft cargo and toileis DC ESS BUS - Nil -
ventilation fans CTL. {on tateral panel AFT FANS IND
Forward cargo DG ESS BUS - Nil -
venblation fans CTL (on lateral panel)
Forward cargo -~ Nl - AC STBY BUS

(on lateral panef)

SYSTEM MONITORING

The following cond#ions are monitored by visual and aural alerts :

~ ENG fire signal

« See ENG FIRE procedure in chapter 2.04.02.
— Smoke detected in the awionics ventilation circuit

+ See ELECTRICAL SMOKE procedure in chapter 2.04.03,
- Smoke detected in the FORWARD cargo compartment

« See FWD CARGO SMOKE procedure in chapter 2.04.03.

- Smoke detected in the aft cargo compartment or in the lavatory
= See AFT COMPT SMOKE procedure in chapter 2.04.03.
- Nacelle temperature exceeds 170°C {338°F} when aircraft is on ground.
« See NAC 0OVHT procedure in chapter 2.05.02.

— Fire Loop fault signal

« Sec FIRE LOOP FAULT pracedure in chapter 2.05.12.
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The conirol of the aircraft is achigved on the three axes by .

- 0On each wing, one aileron (spring 1ab equipped) and one spoiler
- Two elevalors (servo-1ab equipped)

- Arudder {spring-1ab equipped)

Ailerons, elevators and rudder are mechanically actuated.

Spoilers are hydraulically actuated {blue system).

Wind proteciion is achieved on ground by :

- alocking mechanism on pitch and roll axes

- adamping unil on yaw axis |imiting rudder excessive travel speed.

On each wing flaps are provided in two parts (inboard and outboard) mechanically
linked and hydraulically activated (blue sysiem).

R AILERON
_..1'.'- - - TAB {BALANCE)
- - e - SPOILER
| . bl
i -~ — — ELEVATOR
- —_—— P _ I P
ST T T - TAB (BALANCE & TRIM)
Y - o INBGARD FLAP
- QUTBOARD FLAP
T - _ - -+ IAB (BALANCE & TRIM
' - RUDDER

m  — - SPRING TAB

SR -CELT-nn

RO
f
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2(.1 DESCRIPTION

Roll centrol is achieved through conirol wheeis.

SPRING TAB

A spring tab proviges a llexible compensation which automatically increases with the
aerodynamic loads applied on the ailerons, thus ensuring a reduction of the pilot's

efforts.
Wheel travel
Ailarons travel

+ 87°
147 up, 14° down

ROLL YRIM

Aileron 1rim is performed by varying the neutral position setting ¢f the left aiieron

spring tab with respect to the aileren.

Il is electricalty controlled from a twin conltrol sw through an electrical actuator,
LH aileren trim controlled tab travel 1 6.7° up, 6.7° down.

Full roll trim travel requires about 30 s.

TRIM

L WING DN e + s B WING DN

1

- ML, e, -—— ML
AlL " |.
HEMEE 4 'I o |
LAt I |
. 4 r :
’ 1 - = =
’ \ —
! -
\ d
i |
ghus CGONTHOL WHEFL
| ’ \
.- > i.‘ﬁ,!‘*ia. CABLE TENSION
AP o e N ¥ PEGULATOR
F .
Ef’*!’;,_ _____ . _
& H
- " I - POSITION
- o PRSITKN e - THANSIMITIER
= FOSITION THANSMITTER ki g - AP ROW
- TRAMSM.TICR - -- ACTLUATOR -
ar - o 1. - ————— I el [ — Bl
I N . SPOILER _ 5
’ L 1.5 L 2 %' Ry
E.' RO 5P0ILEA o i—:.._.""- ACTLATOR ' I
= : "_i_ | VALVE — - -~ o
o - —_— - 1 L 1 o L e JHIP
KT N 1 BLOCK S ZY. " s
~ T = ¢ e T ~ - -l B T W om—
. R i R _EFT .. ) o RIGHT . ,,—ﬂ-i—;- )
= SRy T - SPOIER ; e Tl.. sPoweR | M hd
. P o 1 \ ' L
B ' SPRING LEFT SPOILER RIGHT SPOILER SPRIMG _ !
~ ANERON TAD POSITION S\W POSITION 3W TAB AILERON
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20.2 CONTROLS |

SPOILER POSITION IND

'SPLR

— . .
i _._E i /\ /\ Ty
. — JR— ,f'r J
e i
\.\r‘ __||' K
W - f—

POFACL=-05-20-00Z-400184

When illuminated, each blue light indicates that the associated spoiler is not in the
retracied posttion.

ROLL TRIM POSITION IND g 1
O] L 1o
SRS 1
P L
/ F| - 7
o o
.-'L - *
: A
2 Al R ]
z NOSE |-
g — r"'l'.r—'F ,._1..
: ER A
‘r A
E . ?‘_’ . JI
e N e '
p O O
- e -
indicates the LH aileron teim controlled tab travel.
ROLL TRIM CONTROL SW TRIM VU
Tt T L WING DN #— » —= R WING ON
z S
; i Tl ©
E ALJl o ; AL
i | |
z 2 |
s - _AV_ - -

Controls the rolf tnim actuator.
Far operation, both sws must be moved and held in the same direction {L WING ON
or R WING DN} to energize the system {safety reasons).
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20.3 ELECTRICAL SUPPLY

EQUIPMENT DC BUS SUPPLY AC BUS SUPPLY
(C/B) (C/B)
Spoiler position ind. DC BUS 1 - Nil -
(or lateral panel SPL8 IND)
Rol! trim DC EMER BUS — Nii -
{on lateral panet AlL)

Rofl {pitch, yaw) - Nil - 26 VAC BUS1
Trim position ind. {on lateral panel POS IND)
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| 30.1 DESCRIPTION | (See schematic p 7/8)

Each control column mechanically drives the assaciated elevator and, through a pitch
coupling mechanism, the other elevator and the opposite control column.

In case of jamming pitch control will be recovered by applying on both control
columns & diferential force {92 daN} disengaging the pitch coupling system.

The non affected channel allows the aircraft to be operated safety. System recoupling
has to be performed on greund.

Pitch uncoupling generalas "PITCH DISCONNECT” red alert.

Controt cotumn travel : §1.25° up, 6,757 down.

Elevators travel : 23" up, 13° down,

Elevators automatic tab travel . 50% of the pitch contrel course.

Pitch trim is performed by off selling both tabs neutral pasition.

Normal trim {conirol column} and STBY tnm (pedestal} supply appsopriate part of each
actuator.

Each tnm tab is aclivated by a dedicated aciuator. The two actuators are
synchronized by a flexible shaft.

In case of pitch tabs desynchronization :

— an alerl is yenerated by the CCAS
— pormal and STBY pitch tim control are inoperative
- AP disconnecis

Trim tab travel, displayed on the pitch trim pesition indicator is added to the automatic
tab travel.

Elevators trim controlled tab travel : 5° up, 1.5° down.

Full pitch trim travel requires about 30s in normal and in STBY control.

A stick pusher and a stick shaker are provided, preventing the aircrafi from reaching
a critical angle of attack. When the detected incidence becomes too high, the MFC
sends a signal to an electric actuator which shakes the control column st stall alert
thresholds.

If angle of atlack keeps increasing a further threshold is reached and the MFC
activates the stick pusher ; the complete pitch control linkage assembly is pushed
forward.

Note : There are two sitck shakers, one fer each control column but onfy one stick

~ pusher actuator located on the captain piich channel. In case of pilch

uncoupling when the pusher triggenng angle of altack is reached, only the
captain control column is pushed forward.



é! s FLIGHT CONTROLS 1.09.30
P2 om
AJR72
FC.O.M. PITCH DEC 96
[ 302 coNTROLS |
PITCH TRIM ROCKER SWITCHES
DOWN .- lfl ~—  ~ROCKER
T SWITCHES

RQFA-DL-0%30-002-A00144]

On eacii control wheel, two pitch teim rocker swnches are mslalled. [t's necessary to
operate hoth rocker switches to activate the normal electrical motor of each trim
actuator and o conlro) nose up or dowmn,

The switches are spring loaded to neutral position,

If hoth switches are operated simuitaneously but in opposite direction, timming

action stops.

tf normal trim actuator is actuated during more than 1s, an aural whooler is generated

by the CCAS.
Note: NMORMAL TRIM will

PITCH TRIM POSITION IND

ROFA-D1-0930-0D2-B0C1AN

disengage the AP

- -
O { (
A T =T
N
ra ) '_I ri_ﬁ
-4-11_'{,'{1-:- ‘ %
- l a
Wl ;_z
e =1
.I‘l|-.'| . _Lu
e -1
: ﬁ--{ e p
.{, o )
J s
o o)

. . . o
Indicates the right trim actuator controlled tab Travel.

A green sector {from §° to 2.5° UP} identifies the take off range. If take off {or take
off config test) is performed with pitch trim out of this range, CONFIG warning will be

generated by the CCAS.

PITCH TRIM ASYM LIGHT
r:rﬁ“ Jﬂn_u

Eﬂ{m Dﬂ
Dgglg ngg{

PITCH TRIM
ASYM

Muminates amber to indicate a pitch tabs desynchronization.

ESFA-@)-0%20-pO2-CO8Y
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STBY PITCH CONTROL SW
- - Jdll.r"_ _
§TBY PITCH

(= NOSE DN
|. B

4 | )
(/_H) 2/l NOSE UFI(Q

ROFA-GLl-0930-Q03-A00100

This guarded sw controls the electrical motor of each tim actuator. Action on this
switch will disengage the AP

CAUTION : SIMULTANEOUS ACTION ON A NORMAL ROCKER SWITCH AND THE
STBY SWITCH IS NCT RECOMMENDED.

STICK PUSHER PB

e
.

=
i

)

DMIAHTV
DmMmx»>I W

'

ROFa-0k=-0930-003-B00: 44

|

— FAULT light {ambery
Indicates a stick pusher ar stick shaker failure.
- OFF Positicn
Enables to switch OFF the stick pusher and the stick shaker system.

Note : STALL WARNING aural alert is also lost.

STICK PUSHER LIGHT

STICK
PUSHER

EOFA-B1-091)0-GO0X.CADLAA

Hluminates green to indicate that the stick pusher is operatina.
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30.3_E_LECTF_!_ICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING

ELECTRICAL SUPPLY

EQUWPMENT

LBC BUS SUPPLY {C/B}

AC BUS SUPPLY (C/B)

Normal pilch control
Standby pitch controi
Pitch {roll yaw)

Inm position ind.
Stick pusher PWR
Stick pusher CTL
Pitch tabs
desynchronization
Left Stick Shaker

Right Stick Shaker

DC EMER BUS
{on lateral panel NORNM)
DC BUS 2
{on lateral panel STBY)
Nil -

GC BUS 1

{on lateral panel PWit)
OC BUS1

(on fateral panel CTL)
DC BUS 1

{on overhead panel CCAS WARN)

DC BUS 1

(On lateral panel PWR)
DC BUS 2

{On tateral panel CTL)

— Nil -
Mil -
26 VAC BUS
(on lateral panct POS IND)
- Nil -
- Nil -
- Nil -

— Nil

- Nil -

MEC LOGIC
See chapter 1.01.

SYSTEM MONITORING

The following conditions are monitered by visual and aural alerts
- Pitch trim cut of the take off range (0° DN to 2.5° UP) when PL at TO position or
simulated so by lhe TO CONFIG TEST.
+ MW Light flasking red
« CONFIG red light on CAP
« FLT CTL amber light on CAP
» Aural atert is Conlinuous Repetitive Chime (CRC}
- Pitch coupling mechanism disconnecied.
» See PITCH DISCONNECT procedure in chapter 2.05.06.
— Pitch tabs desynchronrsation
s See PITCH TRIM ASYM procedure in chapter 2.05.08.
— Stick pusher/Suck shaker fault
« See STICK PUSHER/SHAKER FAULT procedure in chapter 2.05.06.

The condition “Normal trim or stby trim actuator actuated during more than 1s” is
monitored by aural alert only {whooler).
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30.4 LATEAAL MAINTENANCE PANEL

PITCH TRIM TEST

A PTT pb is provided on RH lateral maintenance panel Lo test the pitch tabs shift
detection unit.

Di
2]

e

TRIM |

CDMPT ‘
sl ..

[ " 1

.
]

- i

ROF~:-01-G930-0058-A050AR

Test procedurs

— DC electrical power available
- Depress and hold test button :
« MC illuminates amber.
“FLT CTL” illumirates amber on CAF.
“PITCH TR ASYMW illurninates amber on center panel
oG is heard.
Disconnection of AF if engaged.

ELEVATOR CLUTCH

ELEV CLUTCH

I

| 'R

l:c:rﬂ

" |

EDFA-O1-0930.005-B080A2

Allows e reconnect {only on ground} both elevators in case of declutch {see FCOM
2.62.06).
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10.5 SCHEMATIC \

~ T,
ol N )
e N
;’"‘ o ovb—m
NOHMAL PITCH A
TRIM CONTROL — ' “- —2
R
r_::__r;d g;
[ .f_‘ﬁ- -l.l‘; —:1
PRSI
\""\__ _...__r.//
2. O/
_p‘ll, —— —
T BTNt
= HOEE [
&
A M
b
M.F.C.
AUTO -
TRIM
AP PITCH
ACTUATCR

ROFA-01-0930-007~A00L A8
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| 40.1 DESCRIPTION | (See schematic p7/8)

Yaw control system consists of rudder pedals, T(U, RCY, rudder damper and trim.

Rudder pedals mechanically act on a spring tab and through it on the rudder itself.
SPRING TAB

A spring tab provides a flexible compensation which automatically increascs with the

aerodynamic leads applied on the rudder, thus ensuring a reduction of the pilot's

efforts when really needed (engine failure).
B Neutral posilion

ROFAQ]-25aD-DNE-A0CL AN

Note : The « sprng » consists of two Diapasons.

B Without airload on the swface (V¥ = 0), when rudder pedals are moved to full
deflaction, 1the spring tab stays in line with the rudder until the rudder reaches its
stops, ahove that point it moves the tah.

B A OF DdO-00)-B00TkA

B With airoad on the surface {V # 0),the spring lab has a travel in the opposite
direclion of the rudder which generales a compensating moment. Spring travel
increases wilh airspeed.

* Low aerodynamic forces

Low V13
LER, __,.JL'E,; Low B1
Vi o ) ~ Spring shghtly
- E loaded
CfF Q-0 AY-C0L-COONEA
* High aerodynamic forces
High V2
High B2
V2 Spring strongly
" ioaded

Greater force
{rom the rudder

POFR-O]-@udp-0ut -DOOKAN
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TRAVEL LIMITATION UNIT (TLU)

The travel Imitation unil is fitted on the aircraft to fimit pedals travel in order to
prevent any damaging rudder travel when fiying high speed.

~ Jraur

1  JRAULT] :
- i )
3 " [WFG
z I it S TN Rl
n | [ ,
E I J.—— | E— _{\ \
: | J— -
= | anc 2 MG, | TRAVEL “:_: D
* L ] za LIMITATION . -
o L A UNIT UDDER
z T

The TLU automatic eonlrol is done through ADC 1/2 when reaching 185 kt during an
acceleration and when reaching 180 kt during a deceleration. The TLU setting {high
speed or low speed) may also he performed manually in case of ADC failure.

RELEASABLE CENTERING UNIT (RCU)

A refeasable centering unit is provided between the rudder and the finkage fo the
pilots pedals to cnable rudder position stabilization when no action is applied on the
pedals.

This RCU positton changes with nm setting. As socon as the yaw trim controd upper
lever 1s moved to the left or lower lever to the right, the releasable centering unit is
disengaged 1o allow tim setting. It will be re-engaged at the new position when the
yaw trim control swilches are reieased.

DAMPER

The rudder is linked to the aircraft structure by a damper :
—In flight this damper regulates rudder travel speed
- On ground 11 limits excessive movement generated by gusts and avoids damaging

the structural stops.

LINKAGE TO PILOTS PEDALS L TRIM = VARATION OF SPRING
!_‘mB ZERO POSITION

-HOGLAN

BCFA-0]-0%4D-DG2

 RELEASABLE GENTERING UNIT
YAW TRIM

It is performed by offseting the spring tab zero position.

Yaw trim is electrically controlffed from a twin rudder rotary selector through g irim
actuator.

Linits of tnm moter displacement are displayed on the yaw trim position ind,
Maximum values are + 3 dots.

Fuli yaw tnim travel requises about 15 s.
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40.2 CONTROLS |
TLU {control and ndication)
FLT CTL
FAULT |
T
2 ——__HiSPD
G | AuTO
: I O
: ~" L0 SPD

This is a guarded selecter.

AUTO
HI SPD
LD SPD
FAULT

: Normal position in flight

" Used according to IAS after FAULT illumination.

. i#uminates amber when a system failure is detected.

— system disagree
- twvo ADC fallure

_ ADC datas mcoherence
— TLU paosttion synchro failure.

10 SPD Light (Associated to TLL)

AUD TLU
LG SPD

OK

(OR

LC SPD

ACCORDING TO THE VERSIOM)

OK {or LOSPD) light iluminates green when rudder travel is not limited.

ROFA-21 -0943-107-Boilha
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YAW TRIM POSITION IND

‘©oC-) CJ0o)
ORI

< .. .
! ”' B Fiaa F
J -:ff{;kaé 0T,
< DO
E | . MOSE I':;'—
2 (F1H=E5) AUDDER <
: ool @TTJR@:;J
z e
. L ,
- () 7
: o ©)
Indicates units of tim motor displacement.

YAW TRIM CONTROL SWITCHES

NOSE LH 1{7’/\\ NOSE RH

ROFA-OL=-0940.004-D0201 A4

Controls the yaw trim actuator.
As a safety device both levers must be moved and held in the same direction {Nose
LH or Nose RH} 1o energize the system and trim the awcraft.
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40.3 ELECTAICAL SUPPLY/MFC LOGIC |

ELECTRICAL SUPPLY

EQUIPMENT

DC BUS SUPPLY

AC BUS SUPPLY

indication

(C/B) (C/B)
) OC EMER BUS 1
Yaw trim {on lateral panel RUD) = il
Yaw {pitch, roll} _Nil- 26 VAC BLUS T
Trim position ind. {on lateral panel POS IND.)
. Travel imiation unit DC BUS 1 _ Nii
control (lateral panel)
. Travel hmitation unit DC STBY BUS _ Nl -

MEC LOGIC
See chapter 1.0,
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A0, CHEMATICS

RUDDER L
PEDAL P{}SFTHJFI RELEASABLE CAMPER éﬁg;;ﬂgﬂ [

MJUSTEH CENTERING

Loy
L

TRIM
ACTUATOR

TLU (TRAVEL
LIMITATION UNiT)

~-—— FQRCE BETECTGR ROD

ROFA=D01-C950-00F-A00; 44
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50.1 DESCRIPTION | (Sce schematic p 5/6)

Lift augmentation is achreved on each wing by two fiaps mechanically linked with a
fail safe deswgn.

The flaps contsot lever has three distinct positions : 0° 15° and 30°.

It is not possible to select an intermediate position.

The lever and the Haps positions electrically eontrol the flap valve whicli hydrauiically
acluates the four ffap actuators.

Possible asymmetry is sensed by two flap position transmitters and detected by the
MFC when an angle of 6.7° is reached. Then the electrical suppty to the flap control
sysiem Is isolated

- The flaps stay in their present position,

— The control lever has no effect on the system up to @ maintenance action.

A FLAP UNLK alert is provided to inform the crew of flaps spuncus retraction, The
alert is triggered if spurious retraction of mare Lthan 4° occurs.

FLAPS HYDRAULIC POWER SUPPLY

=09580-801-A006] 42

NOFA-0:

BLUE 3REEN

- J - J ALX T
Eb::,:: P MJ\ o 'M“}-'if PUMP GRFEN PLUMP 4\ 3}:;\
4 _ /1\T !
I ——— — FEED !:[
I ¥ I —
FLAP
VALVE BLOCK
ACTUATORS | ‘T‘ ] + ACTUATORS

[ | '
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Controls the flaps operation. Distinct positions correspond to fiaps 0°, 157, 30°.

To change llaps position, pull up the lever, move it to the selecled position {an amber
strip a1 the bottom of the lever is wvisible as long as the iever is not i one of the three
distinct posilions) and release the lever.

FLAFS POSITION lND
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Indicates flaps position.

A hlue EXT fiag appears to indicate that the flap valve is hydraulically commanding
flap extension.

Note : ¥ EXT llag appears when flaps are extended, it means that there is a leak in
~ the flaps hydraulic circuit.
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llluminates amber when flaps asymmetry exceeds 6.7°.
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50.3 ELECTRICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING

ELECTRICAL SUPPLY

FQUIPMENT DC BUS SUPPLY AC BUS SUPPLY
{C/B) {C/B)
Ftaps control and DC STBY BUS - Nil -
asymmetry detection (on lateral pane! CTL}
Hraps positton ind. - Ni - 26 VAC STBY
BUS {on lateral
panel POS IND)

MFC LOGIC
See chapler 1.01.

SYSTEM MONITORING

The following conditions are menitored by visual and aural alerts :
- Flaps untimely retraction of more than 4° when flaps extended.

« See FLAPS UNLK procedure in chapter 2.05.06.
- Flaps not in appropriate TO position when PL at TO position or simulated so by the

TO CONMFIG TEST.

« MW light flashing red
« CONFIG red light and FLT CTL amber light on CAP

» Continuous Repetitive Chime {CRC)

Flaps asymmetry of more than 6.7° dunng flaps actuation.

« See FLAP ASYM procedure in chapler 2.05.06.

Note . When wing flaps are extended, the VMO afert (clacker) operates al VVFE.
VFE flaps 157 - 185 ki

VFE flaps 307

150 kT
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| 50.4 LATERAL MAINTENANCE PANEL |

FLAPS UNLOCK TEST

CFLAPS |

(LT ey T

ROFM-001-0960-00d-A00LAN

On RH lateral maintenance panel, a pushbutton is provided, for maintenance purpose
only, to test “Haps unlock” alarm retays,

Test procedure

— DC electrical power available

~ Hydraufic power avaitable

- Flaps extended to other than 0 position

~ Press and hold test bulton

The flaps retract as long as the bution is held and “Flaps unlock” warning lights up
eych lime Lhe flap position passes over a selectable position

- Button released : flaps come back to selected posttion.
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50.5 SCHEMATIC

1l-_n'
215"
- :?:30
| X
ol |
[T COAS CCAS
s,
L d
- FLAPS H:PS
[ b L ASYM
FLAP i Y
CONTROL
LEVER FLAP
CONTROL MFC FLAP
AP - — -] [ dge]  VALVE
SWITCH &1l IALVE
LINIT

L 28 VDG
STAND BY BUS l |7 i
= il B
bk L

STAND BY BUS

RCGFA-OL-09-50-00%-A00144




!! b FLIGHT CONTROLS 1.09.60

F1 060
ANIR72
FC.0.M. GUST LOCK JUL 00

60.1 DESCRIPTION

A gust lock system is provided to protect the pitch and roll flight centrols on ground
and to limit ihe PL trave! slightly below FI. This sysiem includes an efevator
meachanica! locking device and an ailercn electrico-mechanical locking device.

This system provides protection againsi take off with gust lock engaged, or too high
power setting when in hote! mode.

ELEVATOR MECHANICAL LOCKING DEVICE

The system immobilizes the ¢antrol column in pitch and therefore control surfaces.
This device is coniralled by a control lever located on the pedestal and mechanically
operated through cables and gears.

AILERON ELECTRO MECHANICAL LOCKING DEVICE

The system is composed of two electro-mechanical locking devices immobilizing one
aileron each. Each locking device is electrically actuated through switches installed on
the gust lock lever.

GUST LOCK LEVER " AIL LOCK :
- MFC
< ELEVATOR AILERON |
= LOCKING LOCKING

DEVICE DEVICE

Rk

Note . Aiferons may be locked slightly beyond the neutral position. Therefore the
control wheel may be lilted {+£57), according to the actual pesition of ailerons.
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60.2 CONTROLS
GUST LOCK LEVER
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When the gust lock is engaged, the PL travel is limited slightly below FI to provide
protection against take off and iwo high power setting when in hotel mode. The gusi
lock handte can be pul into the lecking notch whatever the position of the flight
controls but these controls must be brought 1o neutral to positively engage the locking
devices.

AILLOCK It

[

o ',
R =Y
[ AlL LOCK | - k

lluminates amber and the CCAS is activated through the MFC whenever one of the
locking actuators is in disagreement with the gust lock lever position {Logk or
unlock position),
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60.3 ELECTRICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING

ELECTRICAL SUPPLY

DC BUS SUPPLY
EQUIPMENT (C/B)
Aileron lock ind. DC EMER BUS
{on lateral panel AlL TRIM & AIL LOCK WARN])
Aileron lock CTL DC ESS BUS
lon lateral panel GUST LOCK AlL)
MFC LOGIC

See chapter 1.01.
SYSTEM MONITORING

The following conditions are monitored by visual and aural alests,
- Disagree between Ai-eron Jocking actuators and gust lock control (Temporized alert
f sec).
. "MC" flashing amber
'FLT CTL" amber light illuminates on CAP
"AIL LOCK™ amber light illuminates on the pedestal
. Aural atert is single chime {SC)

- Aiteron locking actuators not fully retracted and PL on TO position

"MW flashing red

"CONFIGT red light #luminates on CAP

"FLT CTL"amber light illuminales on CAP

. Aural alert is Continuous Repetitive Chime (CRC]

- Disagree between Aileron locking actuators and gust fock control during the T.0.
CONFIG TEST.
"MW flashing red
. "CONFIG" red light /lluminates on CAP
."FLT CTL"amber light illuminates on CAP
. Aura! afert is Continuous Repetlitive Chime {CRC)
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50.1  DESCRIPTION
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10.1 DESCRIPTION | (See schemalic p 13/14}

The flight environment data are provided by three independeant air data systems :
- iwo main systems,
- one standby syslem.

MAIN SYSTEMS

Alrcraft 1s equipped with two independeni AR DATA COMPUTERS (ADC}. Each
computer 1s supplied with

- slalic air pressure provided by its specific stalic ports,

- total air pressure provided by its specific pitot probe,

- total air temperature provided by its specific TAT probe.

Probes and ports are located on the LH and BH side of the fuselage and are electrically
heated.

From this dala, each ADC computes :

- pressure aitlude,

- verlical speed,

- indicated air speed {IAS),

- true air speed (TAS),

- olal air temperature {TAT},

- static air 1emperature {SAT).

ADC 1 supplies :

- CAPT flighl instruments {altimeter, airspeed ind., vertical speed ind.).

- other systems : AHRS 1, FDAU, ATC 1, MFC, GPWS, pressurization, AFCS ATC 1

and ATC 2 through TCAS controller box and TCAS through ATC 1 and ATC 2 {if
installed and mode S only).

ADC 2 supplies :
- F/O flight instruments {altimeter, airspeed ind., veriica speed ind.},
- pther systems ;: AHRS 2, FDAU, MFC, pressurization, AFCS, ATC 1 and ATC 2.

Note : If ATC 2 mode S is installed, ADC 2 supplies TCAS through ATC 1 and ATC 2.

EEC’s, TAT/SAT/TAS indicator and GPS {if installed) are supplied either by ADC 1 or
ADC 2 according to ADC selector on capt panel.

STANDBY SYSTEM

The standby system consist of .

- two static ports,

- a pitot probe.

Standby airspeed ind. and standby altimeter are directly supplied by raw data.
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10.2 CONTRoOLS |
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(D) Atrspeed pointer

IAS is displayed by a pointer on a scale graduated from 60 to 400 kts :
i 2 kts increments from 70 to 210 kis,
in 5 kts increments from 210 to 250 kis,
in 10 kts increments from 250 to 400 kis.

@ VMO pointer

The red and white striped pointer indicates the max airspeed computed by the
assoctated ADC which represents VMO/MMOQ limit. An aural warning (clacker) wilt
be generaled by the CCAS if this value is exceeded.

(3) Movable indices (BUGS]
The four coloured bugs enable predetermined speeds to be manually set.
{8 Speed selector

This knob is used lo select a desired speed during a given phase of flight (ie final
approach speed). The selected speed is indicated by the speed bug (5) and centrols
the reference on the EAD1 FAST/SLOW scale.

(5) Speed bug
Indicates the selected speed.
(® 0rr/Red fags

A failurg affecting the VMO channel causes the red VMO flag to come into view, A
{alure affecting the airspeed indicator and the VMO channel causes the red OFF
warning flay 1o come into view.
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Displays the airspeed as calculated from standby siatic and standby pitot pressures.
The scale 1s graduated from 40 to 320kt :

in 5kt increments fram 40 {o 200 kt

in 10 kt increments from 200 to 320 kt
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(1) MB and INHG counters
Display baroset value in millinars (948 to 1049 mb) and inches Hg {28 to 30.958 it Hyj.
(2 BARD knoh
Sets the barametric reference in the MB and in the IN BG counters.
() Altitude pointer
One revolution of the painter represemts a 1000 ft altitude change.
(&) Altitude counter

The digital counter 1s equipped with four drums indiceting in ten thousands, thousands,

hundreds and twenties feet increments :

— Black and white flag  cavers the LH drim (ten thousands) when altitude is
between § and 9999 fi.

- NEG black flag covers the two LH drums {ten thousands and thousands)
when altitude is below 0 feet,
— QFF red flag covers counter in case of ADC failure, indicator failure or

power failure.
(5 Altitude alert It

lluminates amber when aititude alert is triggered.
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@ Barosel value is displayed in millibars (875 to 1 (50 mb).

@ Baroset knob
Sels barometric reference on mb counier,

(3) Abitude _pointer
One revolutien of pointer represents 1000 it altitude change.
Allitude counter
The digital counter is equipped with three drums indicaling ten thousands,
thousands and hundreds of feit, A biack and white flag marks the LH drum {ten
thousands) when altitude is between O and 9999 f. An orange and white flag
marks the two LH drums {ten thousands and thousands) when altitude is below Q ft.

Note : Allowable davialion between normal altimeter indications and between
normal and standby altimeter indications :

FL (f) NORM/NORM (i NORM/STBY (ft)
0 55 70

5.000 60 150

10.000 Fi b, 200

20.000 100 260

25,000 120 300
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24,

TCAS VERTICAL SPEED INDICATOR (TCAS Vs1) (cf. 1.05.20)
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{1) - Vertical speed pointer
Indicales rate of climtfdescen! from 0 to + 6 000 fi/mn

(2) - Vertical speed recommended arc {green)
Green arc indicates verlical speed range to fly in,

{3) - Vertical speed prohibited arc {red)
Red arc indicates tha: pilot is advised lo fly cut of, or not enler, indicated vertical
speed range.

{4) - Fixed aircraft mock-up
The fixed aircralt mock-up is surrounded with a 2 mn loop.

{5) - Display range seleclion
The following ranges for the sextant TCAS indicator are recommended :
- Select the 6 nautical mile range for take-off, low aititude climb, approaches and
landings
- Select the 12 nautical mile range for high altitude cruise. The range selecled has
no effect on the TCAS system logic used to determine TA's and RA's.

(6) - Test
When depressed, indicator will display a test patiern.

(7} - Ligh! sensor

(8} - Extended altitude surveifiance status
When selected ABY or BLW
- ABV viewing of traffic from 2 700 & below ta 9 900 ft above
- BLW viewing of traffic from 2 700 ft above to 9 900 f below.
tn normal position, viewing of traffic from 2700 fl betow to 2700 ft above.
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TCAS VERTICAL SPEED INDICATOR (TCAS FUNCTION NOT AVAILABLE)
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@ Vertical speed pointer
Indicates rate of climbfdescent from 0 to -+ €000 ffmn.

From 0 to 1060 fi/mn the scale is gradualed in 100 A/mn increments, and from
1000 to 6000 fifmn in 500 ft/mn increments. Display accuracy is - 40 fi/mn.

(2) Vertical speed flag

Appears if the indicator is not able to display vertical speed information
In that case, the verticaf speed pointer disappears when V/S flag appears.

(D Test

When depressed, indicator wilt display a test pattern.
() Light sensort
(s) Not available
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@ Intruger symbol
- TCAS RA : filled square {red)

- TCAS TA : filied circie (amber)

- Proximity : filled diamond (Cyan)

- Others . blank diamond (Cyan}

Center of the symbo! shows the intruder relative position.

Intruder relative allitude

- Vaiue . two digits {color of the associated symboi)
- Unil ; ftx 100
~ Sign . - positive =the intruder is above

- negative = the intruder is beiow
@ Relative vertical speed indicator

- Arow 1o the top . intruder climbing
- Arrow to the bottom  : intruder descending
(™ Vertical speed flag

- Appears if the indicator is net able to display vertical speed information
- In that cass, the verlical speed peinter disappears when V/S flag appears.

Resglution advisory flag
- Appears only if the indicator is not abie to display RA's or vertical speed.
@ Trafiic funclion fiag
- H the indicator is not able to display intruder’s, “TD FAIL" appears
of
- when the TCAS is in STBY mode, “TCAS OFF” appears
or
- in case of TCAS fails, “TCAS FAIL™ appears
or
- in case of self iest activation, “TEST" appears.

() TA ONLY" ingication
- This flag appears if the TCAS i3 in “TA GNLY" mode.
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TAT-SAT/TAS IND
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TAS, TAT and SAT indications are those computed by the selected ADC.
© 148 ind.

Indicates True Air Specd as three digits from 068 kt to 600 k!, When selected AGC
signat is not valid, the ind. diplays | —

O TAT ind.

indicates total Air Temperature in °C as three digits, the first being + or —. When
selected ADC signal »s not valid, the ind. displays LW

@ SAT gb
When depressed and held, the Static Air Temperature in °C is displayed in the TAT
window.

ADC SW

a ADC SW

z = sl FAULT

SDe X
MOD»

o ‘H‘JHggE ;ﬁn_r[:]cw]\
L lﬁ][_‘l— JDDCI U:lo '_D’_] @

- ADC sw allows to feed both EEC, TAT/SAT/TAS indicator and GPS (i installed)
either from ADRC 1 or from ADC 2,
— "FAULT” illuminates if ADC selection does not match switch position.

ROFA-OL1-1D-
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10.3 ELECTRICAL SUPPLY/SYSTEM MONITORING
ELECTRICAL SUPPLY
DC BUS SUPPLY AC BUS SUPPLY
EQUIPMENT (C/B) (CR!
ADC 1/ADC 2 HOT EMER BAT BUS
[Back-up on overhead pane! ADC 1/2
HOT) - Nil -
DC EMER BUS
{primary on overhead panet ADC 1/2
EMER}
CAPT airspeed - Nil - 26 VAC STBY BUS
ind. (on overhead panel ASI
and vertical speed VS| ALTM)
Indl,
TAS/Temperature
il
CAPT allimeter + - Nil - 26 VAC STBY BUS
recording FDAU (on overhead panel
ALTM)
F/O airspeed ind. - Nil - 26 VAC BUS 2
and vertical speed {on overhead panel ASI
ind. VSl)
FIO altimeter - Nil - 26 VAC BUS 2
{on overhead panel
ALTM)
Standby altimeter DC BUS 1 - Nil -
vibrator {on overhead panel
STBY ALTM)

SYSTEM MONITORING

The following conditions are monitored by visual aierts :

- Loss of ADC

*  See ADG FAULT procedure in chapier 2.05.12
- Incorrect ADC switching

® See ADC SW FAULT procedure in chapter 2.05.12
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| 10.4 SCHEMATIC
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20.1 DESCRIPTION

The allitude and heading data are provided by :
- Two main systems (AHRS)
- Slandby instrumenis

AHRS
AHRS consists of
- Two attitude - heading reference units, (AHRU)
- Two flux valves
- One dual remote compensator

Each AHRU includes an inertial measurement unit {IMU}, a microprocessor and
etectronic controls. The IMU compaonents, three gyrometers and Lhree acceleromelers
are aligned with the aircraft axes as a strapdown system. Easth rotation and gyro drift
are computed without requiring heading, latitude or variation insertion.

Each AHRU receives inputs from its asscciated flux valve.

TAS, fed by both ADC, is used to compute gyro ereclion.

AHRU sends altitude and heading signals to indicators, AFCS, weather radar and

FDAU.

Vertical accuracy remains within = 1.47, heading accuracy wilhin x2°.

AHRS 1 supplies ;

- §GU 1 {allilude and heading)
- F/O BMI {heading)

- FDAU {attitude - heading)

- Radar (altifude)

- ASCB bus

AHRS 2 supplies ;

- 5GU 2 (attitude and heading)
- CAPT RMI theading)

- ASCB bus
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TANDBY INSTRUMENT

STANDBY HORIZON
A siand-by electrical horizan is provided on the central panel.

STANDBY COMPASS

A retractable standby magnetic compass with internal lighting is provided under
glareshield.

RADIQ MAGNETIC IND (RMI)
An RMI is installed on each pilot’s panel coupied to the opposite AHRS. Each includes a
compass rose, showing magnelic heading, two pointers wiih “rabbit ears” switching to
present either VOR or ADF bearings.
- In case of RMI internal faiture or AHRS suppiy tuss
- RED “OFF" flag appears
-~ ADF needle displays only reiative hearing to station {wilhout mdication of magnetic
bearing).
- VORA needle displays magnetic bearing to station on rose card {no metier when the
card is frozen). Aelalive bearing info is lost,
Note : Howsever, validity of these informalion should be confirmed.
-In case of navigalion system indication failure or data supply failure, the associated
pointers move ta 3 o'clock position excepl the doubte poinler when ADF is selecied (9
o'clock position}.

-1

e

YOA P ADF 1 : VOHJADFB
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20.2 CONTROLS

AHRS ERECT PB

x AHRS 1

§ [ AERECT \ o RO O

- FAIL Sy

= l J : —d—y—rﬂIEﬂuu ?U U__u

% - E]i uua\

5 PUSH TO ERECT ‘—',ES

lliminates amber when tha associated AHRS loses the TAS signal from the ADC. The
AHRS will continue to operate without auto-erect capabilily.

H the aircraft is stabilized {unaccelerated level flight) a gyre fast erection may be
performed by depressing the associated pb for 15 5.

When released, the pb remains illuminated as leng as the TAS signal is lost

RMI

ROFF-01-10-20-0407-200144

1. Compass card.

Displays heading information cn a rotating heading dial graduated in 5 degree
ingrements.

Bearing pointers

Indicate the magnetic bearing to the station selected by the associated VOR/ADF
selector.

VOR/ADFE selectors

Selecl the stations (VOR or ADF) associated to (he bearing pointers.
4 Bed "QFF" flag

fimmaare in raca nf BLE intarnal failira Aar AHRC ciinnle Ince

s
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S$TANDBY HORIZON

ROFF-0i-10-20-005-A0014A

1 Allilyde Sphere
Marked every 5 degrees of pitch axis, 10 = 80 degrees.
Roll angie is given by a scale marked at 10, 20, 30, 60 and 90 degrees.

2 Aicraft Symboi
Grange, represents the aircraft position on the attitude sphere.

'3 Red/black llag

Appears when efectrical supply is lost, or when gyroscope speed becomes insufficient.

@ Selling knob
When pulled, causes a rapid erection if the instrument is powered.

STANDBY COMPASS

K ) ]

_ . UP et STBY e DN
""_____;,]U'— 1 eT- - COMPAS
i - g :

e D0 ol
|=onns|Loe

ROFF=-0L1-i0-20.005-B001AL

Hidden in up posilion. Compass contro! should be place on DN for use. The compass rese
is gradvated in ¥0 degree increments.



!E ; FLIGHT INSTRUMENTS 1.10.20
Pé 001
NR72
EC.O.M. ATTITUCE HEADING REFERENCE SYSTEN. DEC 96
20.3 ELECTRICAL SUPPLY/SYSTEM MONITORING
ELECTRICAL SUPPLY
DC BUS SUPPLY AC BUS SUPPLY
EQUIPMENT (C/B) (C/B)
AHRS 1 power DC EMER BUS _ Nl -
supply {on overhead panel NORM)
AHRS 1 aux power DC BUS 2 - NIl -
supply {on overhead panel AUX)
AHRS 2 power DCBUS?2 _ il -
supply (on overhead panel NORM)
AHRS 2 aux power DC BUS 1 Nl -
supply in fiight {on overhead panel FLT)
AHRS 2 aux power DC EMER BUS Nl -
supply on ground {on overhead panel GND}
DC BUS 2 26 VAC BUS 2
CAPT RMi {on averhead panel 28 VDC) | (on overhead panel 26 VAC)
F/0 RMI DC STBY BUS 26 VAC BUS
{an averhead panel 28 VDG) | (on overhead panel 26 VAC)
. DC ESS BUS
Standby horizon fon overhead pane -Ni-
P PRY NORM STBY HORIZON)
: HOT EMER BAT BUS
g’ba"d;}:;nsrfm: {on overhead panel - Nil -
xp Pty AUX STBY HORIZON)

SYSTEM MONITORING

The following conditions are monitored by visual and aura alerts -
- One AHRS loses TAS input from both ADC.

« See AHRS A/ERECT FAIL procedure in chapter 2.05.12.

- AHRS disagree.

+ See EFIS COMP procedure in chapter 2.05.12.

- Loss of AHRS

» See AHRS FAIL procedure in chapter 2.05.12.
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30.1 DESCAIPTION | (See schematic p 17/18)

The EFIS {Eectronic Flight Instruments System) is an electronic system which
processes dula supplied by different sources (AHRS, ASI, Navigalion equipment) and
tisplays them on two Cathedic Ray Tubes {CRT) in front of each pilot.

For each piot, the syslem conststs of ;

- Two £RTs located on the front panel
- Top one is EADI (Electronic Attitude Director indicator)
- Bottom one is EHSI {Flectronic Horizontal Situation Indicator}

- One ECP (EFIS Control Panei) located on pedestal which enables flight crew to
select £HS modes and screen brightness.

— One SGYU {Symbol Generator Unit)
Which processes attitude, air and navigation data, and changes them into video
signals, sent 10 EADI and EHSI according to the modes sefected by ECP

— One FD bar command switch on the glareshield panel

The system also comprises, for both pilots -

— Gne CRS/HDG panel for captain side used to select heading on both EHSI and
course on left hand side EHSI.

- One ALT/CRS panel for F/O side used to sefect aititude on AP/FD system and course
on right hand side EHSI.

.- One weather Radar Control Panel used 1o select the range scaic on EHSI. In arc
mode, wealher radar information s displayed on EHSI (see 1.15.50),

SGU CRT 5
~ Each SGU comprises three main parts. T
A Data input
Part acquiring data from aititude, c GENERATION
heading and navigation systems.

B — ASCE input/Cuiput

Part sending and receiving data from B INBUFOTPUT PSE
the ASCB hus, enabling exchange of

data with the other pilot's system. B ]

C — Symbol Generation A DATA INPUT

Part generating the piclure sent to
CRTs.

ol

ME 1 ADF§  HAV ] AHRS 1 AHRS 2

ROFA-QL-10-30-00!-804d180
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| 30.2 CONTROLS
EADI
EADI displays shorl tenin information,
_. (2
e S =
; R e @)
S ey sl
R RGN W
R 3 o
" ‘o
g mzunu-H oo;.u;c @LM;_FLHJ-/J E_:]
2 G

(1 Atreraft Symibol

Fixed symbol of the aircrafl. Aircraft pitch and roll attitudes are displayed by the
relationship hetween this symbal and the mavabie horizon.
FD command bars also move in relation to the awcraft symbol, according to the F[I

selected mode.
(2) Roil attitude (wiite)

Disptays actual roll attitude through @ movabie index and fixed scale reference
marks at 0, 10, 20, 30, 45 and 60 degrees.

(3) Horizon and pitch scafe

Both move with respect to the aircraft symbal to display actual pitch and roll
attilude, Sky zone is colored blue, earth zone brown. In case honzon line goes out
of view a blue or brown “eyebrow” is displayed in the upper or lower section of the
sphere, Pitch scale is white and has reference marks at 5, 16, 15, 20, 30, 40 and
60 degrees nose up, and at 5, 10, 15, 20, 30, 45, and 60 degrees nose down.
Abave 40° nose up and helow 30° nose down, red arrows come into view,

(v} Siip indicator

Provides the pilot with an indication of non coordinated flight.

(s) AP MSG annunciator

See chapter 1.04.70.

(&) Crass Switching annunciators
See sources switching panel,

@ Cross comparison
See chapter 1.10.30 p 12.
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(16 T _ ]
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(1) — el Y )

(3) Lateral ARM & CAPTURE

See chapter 1.04.30.

(v) Vertical ARM 1 CAPTURE

See chapter 1.04.10 ~

@ Flight Directer Command bars {magenia)

Display compuied commands to capture and maintain a desired flight path. The
commands are satisfied by flying the aircraft symbol to the command bars.

an Ghidesiope and Locafizer indication

- Deviation trom ILS ghdesiope in indicated by an index on a scale which is marked
by dots.

- Deviatien from localizer is indicated by an index on a scale which is marked by

dots,
Note : Indexes and scales are visible only when an ILS frequency is selected on
the refated NAV controf box.

O BH indication snd annunciator

— Displays the selected decision height in feet (blue), and the “DH” letters in white.

When selected DH is set to zere, 0K information disappears from EAD).
Maximum selectable Decision Height 1s 990 ft.

When aircraft radio-aftitude reaches selected decision height + 100 ft, a white
hox appears near the radio altitude information on EADI,

When aircrafi radic-altitude becomes lower than selected decision height, the
amber “DHY symbol illuminates inside the white box.

@ Radio allitude Indication

Displays in biue the radio-allitude and in white the RA letters. When radio- altitude
indication is notl vahd, this mformation 1s replaced by amber dashes.

Range of readabie radio-altitude is from — 20 ft to 2500 ft.

Above 2500 ft, radio altitude informatien is not displayed. See chapter 1.15.30.
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4 Marker beacan information

A white box appears below the glide slope deviation scale as soon as a 10C

frequency i1s selected on the related NAV centrol box.

- OUTER MARKER : Detection of the Outer Marker causes a blue “0” lo be
displayed inside the white box.

— MiDDLE MARKER : Detection of the Middle Marker causes an amber "M” to be
thsplayed inside the white box.

— INNER MARKER : Detection of the Inner Marker causes a white " to be
displayed inside the white hox.

Note : When a VOR frequency is sefected, no marker box is visible. However, when
a marker beacon is overflown, the marker box and indication appear
sirultaniotsty.

) FAST/SLOW indicator
A green scale on left hand side of the EADI indicates the difference between speed
selecied thanks 1o the speed bug on the related airspeed ind, and actual aircraft

speed. A white index moves up (FAST) or down (SLOW) according ta the deviation.

DEVIATION :» -+ 25kts : index not vishle
- L 25 kis = OBVIATION > - 15 kts : index half visible
F  DEVIATION = + 11 kts
<>  DEVIATION ~ ¢ 55 kts
— 1 1 DEVIATION - 0
'
S

DEVIATION — - - 5,5 kis
DEVIATION = - - 11 kis
— DEVIATION = —- 1% kis ; index rematns visible

@ Runway Symbol
Appears when radio allitude becomes lower than 200 ft, and rises during the final
dascent to reach the sircralt symbol at zero radio altitude.



!! ) FLIGHT INSTRUMENTS 1.18.30

P& 001
AIR72
FC.O.M. EFIS OEC 96
EHS!

EHS! displays long term information. They can be selected :
—in FULL mode

- in ARC maode
At power up, seiected mode 1s FULL mode.

FULL MODE

10-39-00%-309 AR

ROKE. 8-

(1) Lubber fine (white)
Used 10 read aircraft magnetic heading on the white heading dial.
@ Selected heading bug {blue)

Is positioned around the rotating heading dial by the remote HOG knoh. Selected
heading is also displayed digitally in blue (C).
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(3) Aircraft symbol | wehite)
Is a stationnary symbo! of the aircraft.
@& Course pointer fycitow)
Indicutes the course which is selected for the respective VOR/ ILS. Selected course
i$ dlso diplayed digitally {D) in yellow numbers associated with white CRS letters.
(5) Course deviation {yellow)
The bar ndicales deviation relalive to the course pointer. The scale s marked by
dots. The arcraft symbol provides the position relative te the intended route.

(5) TO/FROM annunciator (Magenta)

An arrow head in Lhe EHSI center indicales whether the selected course will take
the aircraft to or from the station. The TO-FROM annunciator is nol visible during
localizer operation.

(* Gudeslope indication

Deviation from LS glide slope is indicated by a white index on a green scale which
Is marked by dols. Index and scale are visible only when an LS frequency is
selected on the relaled NAV control box.

€)) MAV source annunciation {whiig)

[dentifies the source which supplics the course deviation. When both pitots are
using the same seurce, 1he indication becomes amber.

Indicates the bearing to & statien setected by N° 1 system (VOR 1 or ADF 1),
Selection is indicaled in {A).

Lireen pointer ()

Indicates the hearing to a station seclected by N°2 system (VOR 2 or ADF 2).
Selection is indicated in {B),

@ Dfsranr;ﬂ:punmr

The distance to the selecled VOR/DME station is displayed in blue, with white NN
letters, DME "HOLD” function is indicated by an amber "H”,

(2} Ground speed/Time to go annunciator

Ground speed or Time to go to the slation are displayed in blue numbers and white
letters, according to the mode selected on EFIS control box.
These values are computed as a function of DME distance.
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ARC MODE

In ARC mode, EHSI displays normal information, plus the following

’ i i\ (2)
|
' CRS 30| TaT oS!
35 —
— T T4
:: 1‘}"_ ""___—'hqf‘(\(( '30 33 II" B f’-’ --/’
- - 5 | # !
s e
- !
: ~ o T = -
= - P =
Z I‘if P A i
~ VORA2 = “
Z HDG ot é GSPD
. a9 : F0KTS
z - o g
=

A ./

(> Quadrants! Heading Scale
Heading is displayed on an arc showing 45° either side of the actual heading.
(2) Digital Heading display

Heading is digitally indicaied in white on lop of the guadrantal heading scaie.

When the weather radar is in @ mode other than OFF the selected range scale is
disptayed 1n white,

(O Heading arow
When heading bug is selected out of the heading scale, a small blue arrow shows
lhe shorlest direction 10 lurn to achigve the selecled heading. This arrow also
appears in composite mode.

Nete : Blue and green poinlers are nat displayed when beaning o station selected
by corresponding VOR or ADF are outside quadranial heading scale.
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COMPOSITE MODE

After switching OFF one of the CRTs, following information are retained on the
remaining one.

— From EADi - From EHSI
- Allilude datz — Selected heading
- VOR/ALOC and ghde slope dewation - Heading mformation (with digitai
- Maurker beacon information dispiay}
- Radio altitude and decision beight - Selected course
— FD bars — VOR/LOC and glide devialion
- Attitude and heading source — NAV source annunciation
annunciator - VORAIME distance (only)

- TO/FROM indication
Information is disptayed in the sarme way as in the normal canfiquration, except :

5 7 m+ N\

ILS-‘I H 1200

TR e e

=al-1n-30-008-3%01AA

RCF &

(1) Heading Scale
Is hnearly disployed &l the bottom of attitude indicator.

(2) Heading digital display
s located between attitude indicator und heading scale.

€) Selected heading bug
s located on linear heading scale, This bug is replaced by a small arrow when
selected out of the scale.

(&) Selected course pointer
Is represenied by a small arrow above the linear heading scale.

&) T0/FROM indicator
is written in lellers heside the selected course.

(8) Headng source cross-switching annunciator
Is located under scteeted heading indicator,
Note - When heading bug 1s selected out of the heading scale a smail blue arow
" shows the shortest direction to turn to achieve the selected heading.
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CRS1/HDG PANEL
' ~ ™y
. ) oas 1 HDG
E. AN r: ._
a 1) ! mam) = 2]
g ¥ SPERRY fﬁ(—j})
(33 CRS 1 knob
Selects course on CAPT EHSI.
@ HOG kol
Selects heading on both EHEI.
ALT/CRS 2 PANEL
S R ™y
(R
Ms s omse
: T i U 7n e
g U-.E.:..:..‘ ook ()
2 oo 2 I PRl S L I
= Q In]a] j' e /’/ —
3 __Heo DDr!:-. S /’// “
' z bu ol s e .
: Shondf= po &
CRS 2 knab

Selects course on F/O0 EHSI

FD BARS SW

fEEOLIAN

RErA-¢].70-14-0FC10

FD BARS  The FD bars are pperative ang in view in accordance with FD fogic.
The FD bars are deactivated and out of view.

OFF
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AA
EFIS CONTROL PANEL (ECP)
sy (1) 1\5':'3 G ) ‘2) (&)
P T, ;[ “ ;Y= _T
= | e GSPD —
= o ARC ] ‘ G Qﬁ
: Lo | S =
- s (~ QeF oFF kK, voR e - =
= ; MNP ak ha wy OFF e Q
E Bna () D = TST DM - oM B 7 o secany |
(D FULLARC pb

Repetitive action on Lhis pb alternately selects FULL moce and ARG mode ¢n EHS!.
At power up, FULL mode is automaticaliy displayed.

() GSPOTIG pb
Repetitive actions on this pb alternately selects Greundspeed {GSPD) and Time to
go (TTG} on EHSI display. At power up, Groundspeed is displayed.
This pb is inoperative in composite mode.

() ADYDIMIDHITST knobs

- Outer knob [ADI DIM} is used to select EADI ONJOFF and to set brightness,
Aulematic seiting 15 also performed when ambient brighness changes,

- Inner knob (DH TST) is used to set decision height from - 10 to 990 #,
Depressing it enables a test of the EFIS syslem and radio altimetaer ;
. EFIS test is performed anly on ground, all failure messages appear on EF1S.
. Radio altimeter test is performed in flight as well as on ground. RA indication

displays 104 ft on EADI.

CAUTION : In fiignt, the RA test provides the radar with altitude information
which trigger undue GPWS aleris.

(D HSUDIMMWX/DIM knobs

- Quter knob (HSI DIM) is used to select EHSI ONJOFF and to set brigntness.
Automalic setting is also performed when ambient brighness changes.

- Inner knob {WX EIM} is used to select ON/OFF weather radar traces, and fo sel
average brighiness in relalion 1o other traces.

@ N 1 BRG ()] selector

To select blue bearing pointer to VOR 1 or 1o ADF 1.
On QFF position, blue poinler disappears from EHSI.

() N°2BAG (0} selector
To select green bearing peointer to VOR 2 or to ADF 2.
On OFF position, green poinier disappears from EHSI.

o u e i i
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SOURCES SWITCHING PANEL

o FHE=r T -
’ﬁ R

CAPT SWITCHING ING

F/O SWI’féHING

:i ATTHLA YORALE EFI13 95 ATTHDG YORES BFa 8a
p {FO} FiO1 F1] CAPT 2) [eary 2| [P g}
< Uarse | | svs2 | g¥z | 5751 | | svst | | sve |
AN 1 4

- . | ?

- T il - ; . R o
: (0 (@) (3 v @ @

Fach pilot may use a source switching panel to face & system failure
{ATTITUDE/HEADING, VORALS, SGUY by connecting his screens to the other side
source. Connection is indicated, Priority is always given to the captain,

() ATI/HDG Pb

Enables to use AHRS 2 {ar AHRS 1) infermation.
When captain pb is depressed "SYS 2" illuminates white on CAPT pb, “CAPT 2"
illuminates green on F/D pb.

On hoth EADI, amber annunciators remind both pilots that they are using the same
AHRS source {ATT2 and HDG2Z).

(2> VORALS pb

Enablies to use VOR/ILS Z {or VOR/ILS 1) information.

Respective annunciator {VOR 2, [LS 2 or VOR 1, ILS 1) illuminates amber on EHSI.
When captain ph is depressed, “SYS 2” illuminates white on CAPT pb, "CAPT 2"
illuminates green an F/D pb.

@ SGU pb

Frable to use SGU 2 {or SGU 1} information.
When captain pb is depressed, “SYS 2" iluminates white on CAPT pb, “CAPT 2¥
illuminates green on F/D pb.

On both EADIs, amber SG2 (or SG1} iluminates top of the FAST/SLOW scale.
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EADVEHS! ALERTS

CB=-30-012-A001h4

ROFY-Q01-

COMPARISON MESSAGES

Both AHRS and both ILS information are monitored by SGUs. Caution messages are
displayed in case of disagreement and “EFS COMP” amber alert and single chime are
generdted at the same time by the CCAS.

N

-\

/ =4~ BPEF Y

/ P 1)

; [ N
! LOG k- I—J___ . * G3a ‘

,;)_._-""'F - ._\_\_(..:\ HDG -

60— - —20 & ATTILS —— o s\j

sPD S - A ' e

P -1 10 *O ‘ P

“ : “2)

< Heading Comparison Caution Message

When the two AHRS are in disagreement of 6° or more and bank angie below 6°,
amber HOG message is displayed. if bank greater than 6° alarm threshold becomes
127,

(&) Attiude Comparison Caulion Message

When the two AHRS disagree {6 degrees or more) on pitch information, amber PIT
message is displayed.
When the two AHRS disagree {6 degrees or more) on roll infarmation, amber ROL

message is displayed.
When the twa AHRS disagree on both pitch ard roll information, amber ATT

message is displayed.

(3) ILS comparison Caution Messages

When the twa ILS disagree (0.8 degree or more) on LOC information, amber LOG

message is displayed.
When the two ILS disagree (0.2 degree or morej on Glide slope information, amber

GS message is displayed.
When the lwo ILS disagree on bolh localizer and glide slope informationt, amber ILS

message is displayed.
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SOURCE FAILURE ALERTS

In case of a source failure, the asscciated information immediatly disappear from beth
CRTs. Failure message is displayed instead.

ARE A ht r?
P N

'( FD FAL

azlg.. E‘A" )
o] ==l

e

S230-013-30018A
®

ARQFA-01-10

2 (v (2)

(*) Inforrnation displayed on scales

A red cross appears on 1he scale, indexes disappear,
(2) Information digitally displayed

Amber dashes replace the lost information.
3) Other information

Red messaqe is displayed to advise the crew of the informalion ioss.

EHSI SOURCE FAILURE ALERT

In case of a source failure, the associated information imimedislly disappears from
hoth CRTs. Failure message is displayed instead.

— g & L %
- ___g‘n:-i-c o ey T,
I l -, ( la’

ROFA-D1-10-30-013-80014A
-
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< information displayed on scales

A red cross appears on the scale, indexes disappear.

(2) information digitally displayed

Amber dashes replace the lost information.

€) Other information

Red message is displayed to advise the crew of the information loss.

0. Pointers

In case of associated NAV source failure, pointer disappears, no flag 1s wvisible.

SGU FAILUAE ALERT
Depending on to the fatled part of the SGU (see page 1}, a failure message is possibly

displayed,

€D “A" or "B part fadure, part € stlf operalive

All information disappears from both EADI and ERSL On beth CRTs, a red cross

appears, wilh a red “SG FAIL” message.

=l 0=A0-014=-A00T1 A5

RIFR=-0:

Note . In case of "A” or " B" part loss, data only acquired by one SGU (DME, ADF NAV}

/—{.

' " _,/’/
) -
D T -
- -
d -~
< L s 3G FAR
-
.// ",
L
o
- "
e ..
e T
.

wilf be lost and remain unrecaverable on the other pifot's system.

(2 "C" part inoperative

Both CRTs are dark without any falure message.
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30.3 ELECTRICAL SUPPLY
DC BUS SUPPLY AC BUS SUPPLY

EQUIPMENT (C/B) CB)

SGU 1 Power supply - Nil -
DC STBY BUS
ALT switching (on overhead panel EFIS 5G 1)
indication
CAPT EADI DC STBY BUS ~ Nil -
{on overhead panel EADI)

CAPT EHSI DC STBY BUS - Nil -

SGU 1 NAV Reference
CRS1HDG panel
AMI 2

SGU 2 power supply

ALT switching
indication

F/IOC EADI
F/O EHSI

SGU 2 NAV Reference
ALT/CRS 2 panel
CRS1/HDG panel
(HOG 2 reference}
RMI 1

{on overhead panel EHSI)

- Nil -

DC BUS 2
(on overhead panel EFIS SG 2)

DC BUS 2
(on overhead panel EADI)

DC BUS 2
(on overhead panel EHSI)

- Nil -

26 VAC STBY BUS
[on overhead panel RMI)

- Ni -

- Nil -

- Nil -

26 VAC BUS 2
{on overhead panel RMI)
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40.1 DESCRIPTION |

;

Each pilol is provided with an electronic clock. The cloeks display
- time

- elapsed time

- chronometer information

For each clock, an internal battery maintains the {ime counter function when the
aircraft is deenergized.

| 40.2 CONTROLS |

ROFA-01-10-40-D01-200T7F8A

() Hours pointer {time)
©), Minutes pointer {time)

€); Second pointer {chronof

Pointer makes one revolution per minule when chronometer is activaled.

0 Minutes pointer {chrong)

Pointer makes one revolution per hour when chronameter is activated.

(5) Revolving bezel
Indicates efapsed time from start mark.

(&) Time knob
Pull then rotate knob to set time,

(3 Chronometer ph
Depress once to start
once o stap
oance to reset

Revalving bezel knob
Rotate knob to set start mark with revalving bezel,
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40.3 ELECTRICAL SUPPLY

cQUIPMENT

OC BUS SUPPLY

AC BUS SUFPLY

{C/B) (C/B)
CAPT clock DC EMER BUS ~ Nl -
{on overhead panel CAPT)
F/C clock DC BUS 2 — Mil -

{on overhead pane! £/0)
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| 50.1 DESCAIPTION

The aircraft is equipped with :

a cockpit voice recorder (CVR), and
— a digital fligth data recorder {DFDR)

The recorders are automatically energized as soon as the aircraft is on itls own
electrical supply and are switched off automatically ten minutes afler engines cut.
When the aircraft is on external power, recorders are off until one engine is started.
They can be energized by selecting ON the RCDR pb, and deenergized by pushing the

RESET pb.
Each recarder is equipped with an underwater acoustic beacon which is used to

locate the recorder in the event of an aircraft accident over the sea. The beacons
actuate immediately upon immersion. They shouid transmit a signal on 37.5 KHZ for
30 days. The detection range is 3.5 km (4000 yards),

CVA
All crew communications transmitted through the RCAU are recorded.
in addition, a CVR microphone located below the overhead panel, acquires cockpit
conversalion and aural alerts for recording. Cabin crew annmouncements are also
recorded,
Only the last 30 minutes of recording are retained. All recording may be erased by
pressing ERASE ph provided the aircraft is on the ground and the parking brake is set.

DFDR
Various aircrafl parameters are sent to a Flight Data Acquisition Unit {FDAU)Y which
converts them into digitat data.
The FDAU also receives data from a Fiight Data Entry Panel (FOEP} located on the

pedestal,
The data are recorded by the OFDR which stores them on a magnetic tape. The 25

last haurs of fight are retained.



!! s FLIGHT INSTRUMENTS 1.10.5¢
F2 001
ANR72
FC.OM. FLIGHT RECORDERS JuL o
75
50.2 CONTROLS

A

FLIGHT DATA ENTRY PANEL {FDEP)

< I
:
@ Data dispiay

—

-

ﬁj}. FllZCHT NUMBER (EJ

Ao II!] 1053 |
CHOLOO £ s Taw

= EV-I:EITS SYR1US UF D&TE e

) [ @ O O o ©

I:_ M *ipau _* .
2 (5 (0 (3)

Date and time may be displayed and selected through the UPBATE pb @

(successive pressures} and the Dala entry panel@ (except when 8 and § position of
s first feft thumbwheel is selecied).

@ Dala entry panel

Enables {through 4 thumbwheels) to insert difterent data ; hour, minutes, month, day,
year, Hlight number and maintenan¢e data.

(3 uPDATE pb

Dala displayed are updated as failowing :
- first left thumbwheel of Data entry panel must be on 9 position.

= First sequence : hours and minules

- UPDATE pb deprassed, the dispiay flashes
- insert hour and minutes on data entry panet
- UPDATE pb depressed, correction is taken inta account ang is displayed for 5
seconds. The following sequence must be inittated during these 5 seconds.
s Second sequence . month and oay
Repeat first sequence and insert menth and day.
» Third sequence : year.

Repeat first sequence and insert year.
Note . Once data are inserted, reset the light number on data eniry panel.

Events ph

When momentarily depressed, the tape records are marked to identify & special

event.

(2 STATUS FDAU light

illuminates amber when the FDAU is failed.

() STATUS SYST iight

[Huminates amber when :
-the DFDR is failed, or
-the DFDR or QAR (if installed) eiecirical power is lost, or
- QAR (if installed) 80% full.
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COCKPIT VOICE RECORDER PANEL

0 g 11y

Ser )

N @& © o =
()RR R

HEAR 57 (]

CAZ+PTT vOICE RECORLLF

ROFA-01-10-50-003-3001A8
)
;

(1) Manitor ind,

For test only. Movement of pointer in the white band indicates all channels are
operative.

() TEST pb

When degressed and held, Lhe lest circuit is aclivated :
— the poinler moves 1o a location between graduations 8 and 10
- if & headset is plugged into the jack, the 600Hz signal will be heard.

(3} ERASF pb

Provides fast erasure of tape recordings when the landing gear shock ahsorbers are
compressed and parking brake is set {depress for 2 seconds Lo completly erase).
During erasure, 3 400 Hz audio signal can be heard in the headset.

() HEADSET jack

When headset is plugged into the jack :

- eockpit sounds picked up by the microphone are audible
— test tone is audible when TEST ph is depressed

- erase tone is audible when ERASE pb is depressed

() Microphone
Picks up cockpit conversations and aleri sounds.
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(1) RCOR pb

When depressed, both cockpit voice recorder and digital flight data recorder are
energized fmanual mode). OGN I illuminates hiuve,

(2> RESET pb
When depressed, inhibits recording in the manual made,

| 50.3 ELECTRICAL SUPPLY |

EQUIPMENT DC BUS SUPPLY AC BUS SUPPLY
(C/B) {C/B}
FOAU power supply DC EMER BUS t15 VAC STBY BUS
DFDR power supply [{on overhead panel FDAU DFDR}| (on overhead panel DFDR)
Recorder ~ il - 26 VAG STBY BUS
synchronizer {on averhead panel SYNC)
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10.1 DESCRIPTION |

The fuel system inciudes :

- two tanks with one electrical pump and one jet purp is each tank

- the vent system

- the fuel quantity indicaiing system
— the refuel/defuel system with associated controls and ind.

OVERWING
REFUELING CAP

f“\ ;

s

__ ACCESS
OD0RS

“.’ENT
SURGE TANK

GOFA-0F-11-18-000-A00124

TANKS

FEEDER
COMPARTMENT

| 4
LH WING TANK / ’\JK
\ |

|
REFUEL
DEFUEL

CONNECTOR -

REFUEUNG
FANEL

OVERWING
REFUELING CAP

TANK

‘RH
5 WING TANK

REFUELING
POINT

The fuel 1s stored in two tanks, one in each wing, formed as an integral part of the
wing structure. The maxtimum fuel capacity is :

per tank

total

Volume

Wetght (density 0,785)

3185 | (840 US gal}
2500 kg (5512 Ibs)

6370 [ (1680 US gal}
5000 kg {11025 bs}

An additional volume in each tank allows a 2 % thermal expansion of fuel without

spillage.

Each tank is equipped with two access doars located on the upper wing skin at each
tank extreniity lo provide access to the interior and to essential equipment.
Water drainage is provided at the Jow points of each tank and can be performed up

to 3° yround slope.

A lemperature measuring device is installed in the left feeder compartment.
Temorratire is disolaved an the ailot panel
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VENT SYSTEM

TANKS
The vent system ensures positive pressure in the whole flight envelope. Each fuel tank

is air vented via an individual vent duct and a vent float valve to a 108 surge tank
located in the outer seclion of the wing. The surge tank is connected to the

atmosphere via a flush NACA inlet and is designed to aveid icing cbstructions. Fuel
collected in the surge tank is directed back to the wing tank wia the vent duct.
The vent system also provides protection for the tanks in the event of accidental
spillage during refueling,

WING CENTER BOX

HEFA-OI-1L-10-002-A00T4A

The wing center box over the fuselage does not store any fuel and is crossed by two
fuei pipes for cross engine feed and tanks refueling. To prevent fuel vapor

conceniration, the box is venled and drained.

e

B,
R

W

= T

LH WING FUEL TANK
Lo — - - —r——-

,
)
\'__J
>
1
1
)

AIR INTAKE

VENT SURGE TANK

=iy
|

i WING CENTER BOX

RH WING FUEL TANK

"

o | ——

e B

_‘._
]‘ 7 :
i i
N L\‘__U
-~ 3 "'
ANTI o
SURGE RIB DRAINS
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ENGINE FEED {See schematic p 13/14)

In normal conditions, each engine 1s supplied from its associated wing tank. Fue!
flow/fuel used ind. allow the crew to monitor fuel consumption for each engine.

Each tank is fitted with a 200 | feeder compartment siways full of fuel protecting the
engine feed system against negative or lateral load factors. In the feeder
compartment, an electrical pump and a jet pump are installed. The jet pump Is
activated by HP fuel from the engine HMU and is controfied by a mative flow valve,

Note : EFach electrical pump is able to supply one engine in the whole flight envelope.

In normal operation, the efectrical pump Is only used to start the engine. After start,
jet pump takes over autornatically.

If jet jump pressure drops below 350 mbar {5 PSH, the electrical pump is
autornatically activated to supply the engine.

A crossfeed valve, controlled by an electrically operated actuator, allows both engines
to he fed from one side or one engine to be fed by either tank, allowing control of an
unbalance situaticn.

When the crossfeed valve is open, a blue "FUEL X FEED” light comes on memo panel,
In this case, the two electrical pumps are automatically actualed. It's possible to use
enly cne fuel tank by switching off the opposite pump pb.

At the fuel outiet of each 1ank a fuel LP valve, controlled by the associated fire handle,
15 instalted.

When low level is reached in one tank, its electrical pump is automatically actuated
(= 160 kg remaining fuel in the tank).
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QUANTITY INDICATING

The fuel tank capacity measurement system is such thal the figures appear in terms
of weight. The system is based on the fundamental relationship between the dielectric
constant of the fuel and its duensity, to obtain a signal proportienal to the mass of fuel
in the tanks from a number of capacitance probes installed in the tanks,

Six probes are positionned in each tank and are electrically connected to the cockpit
fuel quantity ind. Both fucl quantity indicating channels (one per tank} are
independent. The fuel guantity ind. contains two digital displays showing the fuel
mass in each of the two tanks. The accuracy on the total fuel indication, on ground,
with attitude within 3% and + 1° of Pitch and 4 2° of Roll is :

1 1% of lull scale near zero level

1 3% of full scale at [ull level
For all other ground and flight conditions, outside this envelope {pitch and roll}
accuracy of fuel indications will be degraded.
To enable the tanks content to be determined on the cround in case of yuantity
indicating system failure, two magnetic level indicators are mounted i each tank
through the tower wing skin. Tables allow these readings to be converted into units
of fuel mass with corrections made for aircraft attitude and fuel density {Refer to
chapter 2.06).
Actual magnetic indicalors marking is in cm of fuel in the tank.

REFUEL/DEFUEL SYSTEM

All refueling operalions are controlled from the refueling panel installed in the RH main
landing gear fairing.

Cornptete refueiing can be achieved in about 16 mn through the single refueling
connector which is located in the rear part of the RH main landing gear fainng. Both
wing tanks can be refuered with a refueling flow of about 24 m*/h (106 US ga¥/mn}
with a maxomum refueling pressure of 3.5 bars (50 PSI}.

From the valve oullet, the fuel is distributed by pipes to diffusers which allow the fuel
to enter the 1ank without surging.

High level detection comprises two different contrals :

In normal operation, the high level detection is achieved by the FQI System. When the
high level tank quantity is reached (2500 kg/D510 Ib), the asscciated tank refuel vaive
Is shut.

In case of FQI detection failure, the high level detection is achieved by a level sensor
tnstalled at the bottom of each surge tank.

When this level sensor is activated (3185 |/840 us qgal), the asscciated high level fight
is illuminated on the refuel panel and the corresponding refuel valve is shud.

The wing tanks can also be refueled hy gravity via ane top of wing filler CAP per tank.
The system may be used to defuel the aircraft by applyiny a 0.77 bar (11 PS1) suction
to the connector and opening the tank refuel valves.
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10.2 CONTROLS
FUEL PANEL
- 3
2 - ¥ ¥ e i 2
e IR E
b --——— I ! ': = __'E'_ ) -]
e UL ;o
1 -r._';.,..l! S _.:. - 1
PUMP pb

©

®

Controls electrical pump and jet pump motive flow valve in aach tank.
PB pressedin:

» When jet pump delivery low pressure is detected {engine not running or jet

pump pressure drop)

« electrical pump is automalically activaied,

« (el pump moetive flow valve is controlled open but will remain closed unlil a
sufficient pressure is available,

+ 30seconds after HP fuel pressure is available and normai jet pump functioning
is sensed by the 600 mbar {8.5 PSI} pressure switch, electrical pump is
automatically switched off.

RUN illuminates green when electrical pump is activated.

OFF (p.b. released) electrical pump is deaciivated, je! pump motive flow valve is
conirolled closed, OFF It illuminates white.

LP VALVE position ind.

The posilion of the fuel LP valve is displayed. Each valve is controlled by its

associated fire handle.

IN LINE Fiow bar illuminates green. The valve is open.

CROSS LINE  The valve is closed, llow bar illuminates green and crosses the

system flow line,

Note : During transient phases (opening or clfosing), llow bars are extinguished.

FEED LO PR light

The light illuminates amber and the CCAS is activated when the fuel delivery

pressure drops below 300 mbar {4 P3S1). This indicates pump failure or fuel

starvation.

XFEED pb

Controls the operation of the fuel crossfeed valve.

IN LINE (pb pressed in} The flow bar itluminates green in {ine. The valve is
open.

Baoth electrical pumps are automatically actuated.
CROSS LINE  (pb released) The flow bar illuminates green and crosses the
system flow line. The valve Is closed.

Note : During transient phases (opening or ciosing), flow bar is extinguished.
Permanent extinguishing of bath bars indicates a valve fauit.

(%) TANK FUEL TEMP. IND. (cf description p7)
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() FUEL OTY indications

Fuel quantily in each tank is displayed in kg.

Test pb

Pressing the fest button will check both measurement channels and, if the
funclioning is normal, display all 8's.

At the same time, CCAS is activated, MC flashes amber, SC is heard.

() Lo LVL amber lights

Each hght illuminales amber and the CCAS is aclivaled when quantity of the
concemed display becomes lower than 160 kg ; in addiion, the corresponding
elecincal pump 15 autematically aclualed.

EF{FU IND.

ROFA-01-11-10-D06-80504A

OIS =EA

—O7g
| n%ﬁlaﬂﬂ

QL
I lals Eﬂn

A fuel flow/fuel used ind. is provided for each engine.

@ £F indicafion

The mass fuel flow to the engine is indicated by a pointer on a scale graduated in

kgt/h X 100

FU counter

On the digital read out, fuel used is indicated in kg. This value is computed by

integration of the fuel flow parameter.

FU reset knob

The fuel used counter is reset to 0 by pulling associated ind. reset knob,

Note : Alf the digits (on the FU counter as well as on the FUEL QTY ind.) may be
tested by the overhead panel ANN LIGHT switch on TEST paosition.
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* X FEED advisory light

_— | .-~—,|_I:__;{'
z - FUEL
; X FEED. Eok

o R L L
- i— T ,_-l !_.'-‘l
-
-

[Iluminates biue on memeo panel when the ¢rossfeed valve is selected open.

JANK FUEL TEMPERATURE INDICATOR

FUEL TK r:
? H ' _ o
e e

A temperalure measuring device is installed in the lefi feeder compariment.
Temperature is displayed on the center instrument panel.
FUEL TEMP |ND

g i ‘ FUEL T |

=

_5:- ﬂ

R L L

FUEL TEMP indication

Fuel temperature is displayed.
Yellow sector : -54"C100° ¢
Greensector : 0°Ctos0=C
Yellow sector ; 50°Cto57°C

Red dash . -54°Cand +57°C

FUEL CLOG LIGHT

FUEL CLOG

Light illuminates amber when fuel pressure loss in the corresponding HP pump fuel filter
exceeds 45 PS, indicating that the filter is blocked and by passed.
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REFUELING PANEL
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() FQ1 TEST pb

Pressing the test buttan will check both measurement channels and, if the
functioning 1s normal, display all 8's on the FUEL QTY ind . on the refueling panel as
well as in the cockpit. It will also shut the rekuel valves, simulating a maxi level in
Both tanks. This test aclivates the CCAS,

(2) HIGH LEVEL light

The light illuminates amber when the high level sensor is submerged (maximum
refueling quantity reached). The corresponding refuel valve closes automatically.

(@ REFUEL VALVES position light

The light illuminates blue when the refuel valve is open. They exiinguish during the
fuel circurt test, indicating the valves have closed.
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(&) REFUEL VALVES switches

Control the operation of the valves for each tank. They are guarded at NORM.

NORM  Valves are controlled by automatic fueling logic, depending on position of
the mode selector switch and quaniity preselection. Valves close
automatically when high level is detected by the FQI

OPEN  Valves open when the mode selector switch is in the refuel or defuel
position and the high leve! sensor is not submerged.

SHUT  Valves close regardiess of the mode selector switch position.

(&) SELECTED OTY ind.

The quantity for automatic refueling is controlled by the setting of the preselector.
The counter displays the preselected total fuel guantity.

@ FUEL QTY il

This ind. has the same presentation as the one used in the cockpit.
CAUTION : Wail indicators are stabilized before taking into account fuel guantity
indications.

@ Mode scicctor switches

Controls the operating mode for austomatic fueling and the activation of REFUEL

VALVES switches for manual operation.

OFF Reluel valves are closed, switches are nol activated.

REFUEL  Refuel valves may be operated by aute refueling logic (REFUEL VALVES
switches on NORM) or manual refueling operation.

DEFUEL  Refuel valves may be operated by manual defueling operation. With the
mode selector in DEFUEL position and REFUEL VALVES in the OPEN

position, all level protections are inhibited,
SURGE VALVE

Provides air vent of the refuel line during suction draining of this line.
OPEN The surge valve opens. Mode Selector switch must be in OFF position
SHUT The surge valve is closed.
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10.3 ELECTRICAL SUPPLY/SYSTEM MONITORING

ELECTRICAL SUPPLY

clecincal pump
aclivation/ disaclivalion
and motive flow valvs
opening/closure

— Fuef feed pressure sw

Fuel LP valve

Fuel LP valve position ind.
FF/FY ind.

ENG 2
Flectnical pump

— Pressure sw controffing
electrical pump
activation/ disactivation
and motive flow valve
gpening/closure

- Fuel feed pressure sw
+ IND

Fuel P valve

Fuel LP valve position ind.

FF/FU ind.

EQUIPMENT DG BUS SUPPLY
(C/8)
ENG 1
Electrical pump D ESS BUS
{on lateral panel ELEC PUMP)
- Pressure sw controlling DC €55 BUS

(on lateral pancl CTL and CALTIGN)

» C BUS 1
(on lateral panel MOTOR 1)
» DC EMER BUS
{on lateral panel MOTOR 2}

DC EMER BUS
(on lateral panel IND}

DC BUS 1
jon lateral panel FUEL FLOW FUEL USED)

DC ESS BUS
{on lateral panel ELEC PUMP}

nC ESS BUS
{on fateral panel CTL and CAUTION)

+ DC BUS 2
{on lateral panel MOTGR 1)
« BC EMER BUS
{on lateral panel MOTOR 2}

DC EMER BUS
{on lateral panel ING)

DC BUS 2
(on lateral panel FUEL FLOW FUEL USED})
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EQUIPMENT 0C BUS SUPPLY
{C/B}
Refuel valves high level GND HDLG BUS
detection System {on lateral panel FUELING CTL and IND)
Left quantity ind. * DC ESS BUS
(on lateral panet L TANK)
Right guantity ind, * DC ESS BUS
{on lateral panel B TANK)
Crossfeed valve D LSS BUS
{on lateral panel X FEED)
Tank fuct temperature DC 8BUS 1
indicator {on laleral panel}

" Lleft and right cockpit quantity indicators will be supglied by GND HOLG BUS on
ground for awplane servicing, when battery is off and refuel door open.

SYSTEM MONITORING
The following conditions are monilored by visual and aural alerts ;
— Engine feed low pressure {below 300 mbar/4PSI}
« See FEED LG PR procedure in chapter 2.05.03.
- Fuel tank low level below 160 kg/352 Lbs)
+ See FUEL LO LVL procedure in chapter 2.05.03.
- Jet pump pressure drop {below 350 mbar/5PSI)
« this condition is menitored only by visual alert. RUN green light ifluminates on

everhead panel.

| 10.4 LATERAL MAIN'_I'EMANCE PANEL

The right side maintenance panel includes a readout display for failures of systems
linked to the MFC (refer to 1.01.70/10.5). It can be vused to test feeder jet pumps

functioning,
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[10.1 DESCRIPTION | {See schematic p 7/8)

The aircraft has twe hydraulic systems, designated blue &nd grees.
The common hydraulic tank is located in the hydraulic bay {LH landing gear fairing).

«——-  DIRECT READMNG QUANTITY QAUGE

P
v
,u"
o
TOTAL FLUID YOLUME e \ ___________
sehEmEAm | - NORMAL FILLING LEVEL
MINIMUM FILLING LEVEL & B j i __________ 9.35 L (2.47 US GAL}

E B5L (225 US GAL}) Ty \\_J//»"— - - - - - - -
o RRP—
o 1
b
? BLUE GREEN ALEFT LEVEL
2 = 251 0.67 US GAL)
T COMPARTMENT COMPARTMENT
=~ 4 | [1.08 3AL) 4 L {1.08 3Al)
=
=
S

The lank is a direct air-fluid contact type and is not pressunzed. A compartment baffle
ensures {fuid antisplashing and limits fiurd foaming.

A direct reading quantity gauge is located on the tank. A low level alert i1s provided
for each compariment when quantity drops below 2.51 {0.67 USgal).

POWER GENERATION

Each system is pressurized by an ACW electric mator driven pump. Delivery pressure
of each pump is displayed. Normal cperating pressure is 1000 PSI {206.9 bars). The
blue circuit is also fitted with an auxiliary DC motor driven pump.

Each system is provided with a 0.2 1{0.05 USgal} power accumutator installed in the
hydraulic bay. They damp pump delivery pulsations and any pressure surges and
cormpensate for pump response time in the event of high output demand.

On the ground, when no electrical power is avaitable, hydraulic power may be
generalet by a hydraulic ground power unit, through a ground connector located in
the hydraulic bay. A ground switch on the pedestal enables to energize the auxiliary
pump even when no electrical power is available.
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USERS

« The blue system supplies :
- wing flaps extension/retraction :
- four wing flap actuating hydraulic jacks.
— spoilers
- two spoilers actuating hydraulic jacks.
- nose wheel steering :
- one steenng hydraulic jack.
propeiler brake far the RH engine.
— emergency and parking braking for the four main landing gear wheels through a
specific accumulator with separate pressure ind.
+ The green system supplies :
- landing gear extension/retraction :
- three landing gear actuating hydraulic jacks
- three landing gear uplock release actuators
- three landing gear downlock release actuators.
- nermal braking for the four main landing gear wheels.
In case of nydraulic pump failure, the agsociated system users may be supplied by the
other pump by opening the crossfeed valve.

Note : In case of LO LEVEL alert, cross feed valve !
— is intibited to apen
— closes autornatically if it was in open position
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10.2 CONTROLS 2 3
HYD PWR PANEL CMYOPWR . T e
. - BLUF PUMP ‘ﬁm PUMP YFEED  GOEEN PUSD
o 1 - oMM | U LOFR s e’ ' DFR :__ -
i Torr I;' TorF Co ekr :
o B A== M= a“ . - .
: 4 --merll'ﬁ T PRty t.'\'?_i-n:- 3
- - I ) ' -Eﬁﬁﬁkl Fhﬁml MNOA' Bk
: RS ’ 5 g

@ Main pumps pbs

Control aclivalionfdeactivation of ACW eiectric motor driven pumps.

pb pressed in . pump is engrgized

OFf . {pb released) pump is deactivated, OFF It illuminates white.

LO PR : The light illuminales amber and the CCAS is activated through the
MFC when the associated pump delivered ffuid pressure drops
below 1500 PSI {103,5 bars).

@ Auxiliary pump pb

Controls operating mode of DC auxiliary pump.

AUTO  {pb pressed in) pump runs as soon as the following conditions are mel .
- ACW blue pump pressure below 1500 PSI and,
- prapeller brake released and,
-gear handle selected DOWN and,
- at least one engine running

OFF (ph released) ; auxiliary pump is deactivated, OFF illuminates white.

LG PR the light illuminates amber and CCAS is activated when auxihary pump
outlet pressure is detected lower lhan 1500 PSI and functioning
conditions are met,

(3 XFEED pb
Controls opening and closure of the crossfeed valve.
pb released  : crossfeed valve is closed. Both hydraulic circuils are separated.
ON . {pb pressed in) crossfeed valve is selecied open. Both hydraulic
circuits are connected. ON L iluminates white.
® ovur

The I illuminaies amber and the CCAS is activated when pump case drain line
overheal is detecled (T > 121° Cf250° F)

® o :
The 't illuminates amber and the CCAS is aclivated when associated tank
compartment fluid quantily drops below 251 (0487 USgal). The XFEED
automaticatly closes.
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PRESS IND.
/ L "'::"x.,\ . \ ‘)
_/BRAKE ;"r{" T[fééu S I\
7 / > \.\
o’
"grevs
r_’ErD':Llr ) J f <2 2\ )

ROFA-DE-12-10-004-A001AA

(O HYD SYST ind,

\\“ﬁﬂ > 1090

Displays the blue and green system pressure in the delivery line, Pressure indication
is PSI X 1000. Normal values are 3000 PSL Red dots indicate alert thresholds,

(2) BRAKE

ACCU ind,

Displays the hrake accumulator pressure In the blug system, availahle for
emergency and parking braking if Pressure > 1600 PSI. Pressure indication is PSI
X 1009, Normal value is 3000 PSI

+ I the event of electric failure, the pointers move o O.

» (Jas pressure gauges are installed in the hydraufic bay for ecach
accumidator {one per system + emergency and parking braking). They
may be used on ground, when aircraft is nor poweregd, to check the
accumulator oharge.

Gas pressure of each accumulator is 1500 PS/.

Hote

AUX PUMP PEDESTAL SWITCH

ROFA-D0]-17-10-CO9-B0G.aR

When used, this switch :
+ energizes for 30 seconds the auxihary DC hydraulic pump provided :
~ GND HDLG BUS under power {Models 101, 201, 211 oniy).
— other auxiliary pump operation conditions are not met.
« supplics power to the pressure indicators, enabling to check hydraulic pressures.

CAUTION :

AUX HYD
PUMP

This switch cperates even when batteries master swiltch is selected

"OFF”. Intensive use could discharge the main battery.
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103 ELECTRICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING

ELECTRICAL SUPPLY

MODEL EQUIPMENT GC BUS SUPPLY AC BUS SUPPLY
(C/B) {(./B}
ALL  |Blue pump power — Nil - ACW BUS 1

(on lateral parel
BLUE HYD PUMP)

Blue pumnp control 0C EMER BUS - Nil -
{on lateral panal PUMP CTL)
Blue system alerl 0C EMER BUS - Mil -
{on lateral panel ALERT}
Green pump powvver - Nil - ACW BUS 2

{ort latersl panel
GREEN HYD PUMP)

Green pump control DC ESS BUS — Wil -
(on lateral panel PUMP CTL)
Green syslem alert DC EMER BUS - Nil -
{on laleral panci ALERT)
Auxiliary pump power DC BUS 2 - Mil -

(on lateral panel AUX HYD
PUMP NORM PWR SP1Y)
HOT MAIN BAT BUS
(on laterat panel AUX HYD
PUMP GND PWR SUPPLY)

Pressure tnd. DG STBY BUS - Nil -
jon lateral panel PRESS IND}
XFEED vaive DC STBY BUS — Nil -
(on lateral panel XFEED)
102 [Auwdhiary puinp control DC BUS 2 Nil -
207 {on lateral panel HYD PW8R
212 AUX PUMP CTL IND NORM}
712 A HOT MAIN BAT BUS

(on lateral panel HYD PWA
AUX PUMP CTL IND GND)

101 |Auxiliary pump control DC BUS 2 — Nil -
201 (on lateral panet HYD PWR
211 AUX PUMP CTL IND NORM}

GND HDLG XFR BUS
{on lateral panel HYD PWR
AUX PUMP CTL IND GND)
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MFC LOGIC

See chapter 1.01,

SYSTEM MONITORING
The following conditions are monitored by visual and aurai alerts ;
- Tank compartment flu:d guantity below 2.5 1{0.67 US gal),

- See HYD TK COMPT LO LEVEL procedure in chapter 2.05.05.

— Pump delivery pressure helow 1500 PSI (103.9 ba)

- See HYD LO PR/HYD OVHT procedure in chapter 2.05.05.
— Pump case drain line temperature above 121°C (250°F)

- See HYD LO PR/HYD QVHT procedure in chapter 2.05.05.
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1.13.00 CONTENTS
1.13.10 GENERAL
1.13.20 ANTI ICING ADVISORY SYSTEM
20,17 DESCRIPTION
20.2  CONTROLS
20,3  ELECTRICAL SUPPLY/SYSTEM MONITORING
1.13.30 ENGINE AND WING PROTECTION
30.1  DESCRIPTION
J0.2  CONTROLS
30.3  ELECTRICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING
36.4  SCHEMATIC
1.13.40 PROPELLER ANTI ICING
401  DESCRIPTION
40.2  CONTROLS
406.3  ELECTRICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING
40.4  LATERAL MAINTENANCE PANEL
1.13.50 WINDOW HEAT
§0.1  DESCRIPTION
90.2  CONTROLS
50.3  ELECTRICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING

20.4

LATFRAL MAINTENANCE PANEL
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The ice and rain protection system permits aircraft operation in various environmental
cenditions and, in particular, in icing situations,
An ice delector, located on the left wing leading edge and connected to the CCAS,
monitors ice sccretion,
Aircraft ice protection is provided by :
a pneumatic system operating on areas of the aiframe :
- ouler, cenler and inner wing leading edges
- horizontal tailplane leading edges
- engine air intakes and gas paths.
- glectrical heating of :
- propeller blades
- windshields
- probes
- flight ceantrol horns
Far the pneumatlic system, the engines supply bleed atr through the LH and RH de ice
valves regardless of the engine bleed valves position.
For electrical heating, the power is supplicd primarily by AC wild current.
Rain removal irom ihe froni windshields is achieved by windshieid wipers.
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20.1 DESCRIPTION

An anti icing advisory sysiem (AAS) is installed.

The AAS system includes :
— An ice dolector

- An icing evidence probé
— Three lights in the cockpit

+ icing {amher) and ICING AQA (green) lights on central panel

» DE ICING blue light on memo panel

This system has been designed to alert the crew on the correct procedures to be

applied when flying in icing conditions :

~ Incresse of minimum maneuver/operating speeds + selection of anti-icing
- Selection of the deicing system at first indication of ice accretion
- Switching the deicing systern OFF when ice does nel build up any more on the

dirframe.

ICE DETECTOR

The ice detector, iocated under the left wing, alerts the crew as soon as and as long

as ice accretion is sensed by the probe.

Alert is generated by the amber ICING light on the centraf pancl.
The system is self tested constantly, and any fallure generates a FAULT light

llumination with smgle chime,

Detection of ice accretion and associated alert are performed under following cycle :

ICE ACCAETION

¥+ DETECTION
PROBE P --
BEGINNING OF A NEW
'l DETECTION CYGLE |
o%mm- - - - - - - -- -

|\
| // i .
! ./ I \

|

v
7o ¥

— g

¥ ¥

I
I .
i s I | o
|

BEGMNING |

2QFA-01+13-20-Q01~AC01AR

(ICING] LIGHT [LLUMINATION
. OFICE ARD BEGINNING OF
| ACCRETION FROBE HEATING
CAUTION :

;,h _____________
i\
1t
Iy
(Y
b
.
| 7a THE
sl -
|‘ 805
i B . - . ]
1
END OF ICE I {CING| LIGHT
ACCRETION EXTINGANSHING

The ice detector indicates ice accretion is building up on aircraft. Therefore,
extinguishing of the ICING light must be regarded as an end of ice accretion and not

as an absence of ice on aircraft. Consequently a visual check must be performed to
sceiwp aireraft ie clearad nof ica after havinn ancanntarad ire arcretinn randitinne
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ICING EVIDENCE PROBE

Located near left side window of the cockpit, the icing evidence probe is visible by
bath pitats. An integrated lighting, to evidence ice aceretion, is controlled by NAV
lights swilch,

/
/ /////f/

LEFT SIDE WINDOW EDGE

IPFA=-A1-13=-20-002-AD50RA
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20.2 CONTROLS
EE DETECTOR PANEL
ICE DETECT Q @ =
i *—————j ' 8]
- ICING . FAULT “—® DSEEQD
. ""0"‘ y ICING | ’ ’ 50030

I3

(D ICE DET wmc,qnow LIGHT

ICING illuminales steady amber when ice accretion is detecled, provided both horns
anli icing and airframe de icing are selected ON.
ICING flashes amber when ice accretion is detected and horns anli icing andfor
airframe de icing are not selected ON.
FAULT illuminates amber when a system failure is detected {[getector fault, loss

of power supply}.
(2 ICEDET PIT

The push to test pb is used to check the ice detector correct operation.
Press and hold test button for 3 seconds.
- ICING amber light flashes on central panel (with associated warning) if system

works corractly.

- |CE DET FAULT illuminates, {with associated central warnings) if an ice detector
failure is detected.

() ICING ADA pb

- ICING AQA H flumir ates green as soon as one horns anti icing Pb is setected ON,
reminding the crew of stall alarm threshold being lower in icing conditions,
- ICING AOA It can only be extinguished manually by depressing it, provided both
horns antiicing are selecied OFF, [n this case, stall alarm threshoid recovers the
values defined for fiight in normal conditions.

E ICING INDICATOR

=

Eﬁ‘éﬂ%ﬂ
ho

Bur w0k 11 L0035 . 418048
Hiuminates Blue an memo panel when the airframe deicing system is selected ON.,
Flashes Blue on memo panel when the airframe deicing system is still selected

ON five minutes after fast ice accretion detection,
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20.3 ELECTRICAL SUPFLWSTSTEM MONITORING |

ELECTRICAL SUPPLY
FQUIPMENT DC BUS SUPPLY AC BUS SUPPLY
(C/B) (C/B)
ICE detector — Nil - ACW BUS 2
{on fateral panel
ICE DET PWR
SPLY}
ICING/FAULT hght DG EMER BUS - Nil -
(on lateral panel ICING CAUTION/ Boots
A and B ind)
{ICING AGA hght DC EMER BUS - Nii -

and B ind}

{on lateral penei DE ICING-AAS/ Boots A

SYSTEM MONITORING

The following conditions are monitored by visual and aural aterts :
— lce detector failure
» See ICE DETECTOR FAULT procedure in chapter 2.05.09.

— ice accretion developing on aircraft

= See adverse weather procedures i chapter 2.02.08.

- Airframe de icing system selected and no ice accretion for 5 minutes.
+ OE ICING blue light flashing on ¢center panel. This condition is not monitored by

aural alert.
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|: 30.1 DESCRIPTION {See schematic P 9/10)
The operating principle is to sequentially inflate the boots in order to remove ice.
The de ice valves control the delivery pressure to 1.4 bar 120.3 psil.
Seven distrthutron valves control air supply to the boots :
- valve (1) to LH engine air intake and separation chamber,
valve (2) to RH engine air intake and separation chamber,
- valve (3) to LH outer wing leading edge,
- valve (43 to LH center wing leading edges and LH intemal wing teading edge,
- valve (5) to RH outer wing leading edqe,
- vaive (5) to BH center wing leading edge and RH internal wang leading edge,
- valve (7} to horizonial tailplane leading edge
Each of these distributron valves has one input and two outputs A and B, each
controlled by the MFC,
Two types of boots are used .
- Chordwise boots for the leading edges and the gas paths.

RGF8-DL=-13-30-001-30720Gr4A

When deflated, the boots are held to the structure thanks to @ ventur| supplied by bleed ar.

Note: - The system s designed to remain operative with one engine inoperative
through a common air manifold, except icing proiection of the moperative
engine which is lost.

CAUTION : With this type of boot, there is na need 1o wait for ice accretion on

o airframe before selecting it ON. This system MUST be selected ON as

ranem An and Aar laae e wen o aeeentian dArainlene an miedeaman
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TIME SEQUENCE DIAGRAM
NORMAL MODE (PILOTED BY MFLC}
WINGS %z’ 7
B |
HORIZONTAL
AND INFLATION
QUTER BOOTS STABILIZER
Sgﬁggg“ i AND 5 INMER BOOTS |
FFrraas T /r//?f _r_ — !'/"." '/'_" T ."“ i TF -
7 BOOTS //7BOOTS 17 poors 7 ' BOCTS /] . BOOTS 7 l \
ety A e . A 7 LR Az DEFLATION
,E,/ 44;_44,,/; /;'_‘_J:_,/,_;’/ R PIIITS, s e /.ff.{// N L .-""7 =]
? EDETS ’f’ BOOTS - ; 5081'5 f/, 2 aug‘m ;i ,'////Bog g _{-_
- %F'E/KHJENG 2/ 7 Y. oy > 4"/////;/ 7
f | [ | T | | | ]
O Ba 108 154 205 265 308 a5n 408

ROGFR-02-13-30-082-20014048

BEGINNING OF THE FOLLOWING SEQUENCE AT :
- 60 sec (FAST MODE (SAT » -20° C)
-180 sac (SLOW MODE 15AT « -20° C)

QYRO MODE (SEPARATED. TIMEA AND FAST MODE ONLY}

T pw— r
] o
ENGINE 1 ENGINE 2
AR ms.xss AR TJSKES "g
SEPARATION CUTER BOOTS SEPARATION
EHAMBER it AND 2} INNER BOOTS CHAMEERA
sy Er Tf?"ﬂf—'r Cd 5 SR " ?'/"J""J"-'.r/_. -
({ BOOTS /f/ JBORTS I L BOOTS LR 800TS 1/ BOOTE /A BOOTS 1/ 'BOCTS 717 BOQTS 7
- [ - A . .‘__r
a-m-sENm AL ;77, IS S, NI, JNIPIIY, % ENGZ fE"sz”f v
L A b
faaﬂmsjl.aucm /nacéom.g 800TS 4 Emgrs%mgm\
o
[ -';,-%’,'_ﬂ.r..r' Y STy ///6 i ) ]
i I 7 1 | T T T I ]
0 Se 10s 155 20a 258 304 asa 408 a5

BEGINNING OF THE FOLLOWING SEQUENCE ATS0 SEC {FAST MODE])

Nate . When de icing OVRD mode is selected, bools inflate according to a separale
timer and MFC is totally by passed.
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v
30.2 CONTROLS

ENGINE/WING DE [CING PANEL

e RDERGA

L

=
o

— e I !
__“‘?/ (eI, MODE SEL
— :" . Sn ALTEY
S -
i - O
‘}

WOLE SEL
Sh1 20‘_{:| ] Al FIALIE

TaIT )
|I

() AIRFRAME AIR BLEED pb

Conisols both de ice ard isolation vatves,
Po pressed in Normal cperation.
Both DE ICE and ISOLATION VALVES are open.

OFF

FAULT

(pb released) OFF light comes an white.

Both DE ICE and isotation valves are closed.

However engine de-icing may be used {engine de-icing selected ON
will open de-ice valve),

But airframe de-icing is never available.

The light illuminales amber and the CCAS is activated when :

- Air pressure downstream of the de-ice valves stays below 14 PSI for
more than 10 seconds.

- Inftation sequencing of airframe boots A or B is not correct.

- Air lemperalure upstream of the de-ice valves exceeds 230°C.

The alert is inhibited when pb is released.

() AIRFRAME ph
Controls the autputs A and B of both wings and stabilizers distribulion vaives,

ON

(pb pressed in) Signal is sent 10 the MFC in order to initiale a
de-icing cycte depending on MODE SEL pb.
ON light ifluminates biue.

Pb released In normal operation. Associated boots slay deftated.

FAULT

The light illuminates amber and the CCAS is activated when :

- Associated distribution valve output has been controiled open bul
ne downsiream pressure has been detecled, or

- Associated disiribution valve output has been controlled closed
but a downstream pressure 15 detected.
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(3 ENGINE pbs
Controi de-ice valves, as well as the outputs A and B of respective engine
gistribution vaives.

ON (pb pressed in) De-ice valve is conirolled open even if Airframe
Airbleed Is not selected ON, and a signal is sent to the MFC in arder
to initiate a cycle. ON light illuminates biue.

Pb released Associated boots stay deflated. Also conirgls associaled de-ice
valve in closed position, after Airframe Airbleed FAULT and ENG
FAULT.

FAULT Light illuminates amber and CCAS is activaled when :

- Associaled distribution valve oulput has been controiled open
but no downstream pressure has been delected, or

~ Assotialed distribution valve ocutpul has been controlled closed
but a downstream pressure is detected.

- AJRFRAME AIRBLEED pb selected OFF and air temperature
upstream of the de-ice valve exceeds 230°C,

- Inflation seguencing of engine boo!s A or B is not correct.

() DE ICING MODE SEL ph

Controls the selection of wingsfengines boots inflation cycles when MAN is

selected on MODE SEL AUTQ pb(5)
FAST (pb refeased) timing cycle =60 s
SLOW (pb pressed in) timing cycle = 180 s - SLOW light illuminates blue.

(5) DE-ICING QVERRIDE guarded pb

Controls the emergency de-icing operation,
The control pane! enables control of all doubte valves (ENG and AIR FRAME).

NORM [ph released) Normal cperalion

OVRD (pb pressed in) The emergency de-icing activation is selected {timing
cycle = 60 g), the light iluminates white and alt de-icing lighis extinguish.
This posilion is used when the associated FAULT light itluminates.

FAULT The light iluminates amber when both MFC maodules associated to air
intake boots control fail reselting in an incorract inflation sequencing.
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(® MODE SEL AUTO po
Ph released Normal operation {aulematic operaling mode). The DE-ICING MQDE

ERFA-01-13-)0-DOAA-A0BGRA

FAULT

MAN

SEL pb(4) i5 inoperalive.

The cycle selection is provided ADCt, MFC18, ADC2 and MFC2B
lluminates amber and the CCAS is activated when MFC (18 or 2B}
andfor ADC failure occurs. The DE-ICING MODE SEL pb (3) is

inoperative.
In this case the FAST mode is automatically aclivated.

(pb pressed in} The DE-ICING MODE SEL pb@ Is operalive and

allows the crew to select the appropriate timing cycle depending on
SAT. MAN illuminates white.

LEFT

TEMPERATURE
SENSCR

ALK 1 IR [T

REGNT
TEMPERATURE
SENSOR

MFC 28 ull
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HORNS ANTI ICING PANEL
!’ ANTI ICING 25
i ____..fi‘_‘,p_i__{___.\ I HULD & AIF% & :-,:::n:_'-_:l_j_l":,:“,ﬂ,:-.
] ’ (ATt T ELEVHORNSELEY | f2Y
: 7S . e
= e e FAULT i||{FAULT s
g‘ T r‘:“‘rl‘l.- ‘_t::_l_ [ ON I; DN i[ o
z ) T T v Sl | D! _
= PP
: S

HORNS ANTE ICING pbs

Controls activation of following units :
RUD and L ELEY : Rudder and left elevator homs anti icing
— Al and R ELEVY : Ailerons and right elevator homns anti icing

ON (pb pressed in): associated anti icing umits are activated. ON hght
ilurminates hlue.

OFF (ph released} : associated anti icing units are deactivated.

FAULT  The light illuminates amber and the CCAS is activated when electrical power
is tos1 on ane of the associated units.

Note : As soon as at least one of the HORNS anti-icing p.b. is setected ON, stall alert
threshold is reduced frefer FCOM 1.02).

Horns heating are inhibited on ground.
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| 30.3 ELECTRICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING |

ELECTRICAL SUPPLY

EQUIFMENT

0DC BUS SUPPLY

AC BUS SUPPLY

and atlerons
horns anti
icing control

{on lateral panel R ELEV and AlL)

{C/B} (C/B)
De ice valves DC BUS 2 — Nit -
(on lateral panel SO and REG VALVE 1 and 2)
Isclation valves DC ESS BUS - Mil -
(on tateral panel ISQL VALVE 1 and 2)
Distribution DC EMER BUS — Nil -
vialves {Boots Allon lateral panel ENG 1 and AFR-BOOTS A SPLY)
I- ENG 1}
Distrihution 0OC BUS Z Nil -
valves {Boots B (on tateral panel ENG 2 and AFR-BOOTS B NORM
+ ENG 2} SPLY)
and DC EMER BUS {BACK UP}
fon lateral panel ENG 2 and AFR-BOOTS B EMER
SPLY)
Controls and C EMER BUS
alerts {on Jateral panel CTL and CAUTION}
tett elevator and — sl — 115 VAC wild
rudder horis BUS 1
antl icing (on lateral panel
L ELEY RUD)Y
Left elevator and DG EMER BUS — NIl -
rildder horns ton latesal panel L ELEV and RUD}
anii icing control
Right elevator —~Nil - 115 VAC wild
and ailerons BUS 2
hors anti icing {on lateral panel
R ELEV A AL L
AlL)
Right elevator DC EMER BUS ~ Nil -

MFC LOGIC

See chapter 1.01.
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SYSTEM MONITORING

The following conditions are monitored by visual and aural alerts :

LOW pressure in the de icing common air manifold (P < 14 PSl and t » 65} or over

temperature (T > 230°C) upstream the pressure regulating valve.

» See AIRFRAME AIR BLEED FAULT procedure in chapter 2.05.09.

Distribution valve ouiput controlied open but no downstream pressure delected or

conirglled closed but downsiream pressure detecled.

« See AIRFRAME DE IGING or ENG DE or ANTI-ICING FAULT procedure in
chapter 2.05.09,

Power loss on a horn anti-icing unit

= See HORNS ANTI ICING FAULT procedure in chapter 2.05.09,

Boots do not operate following MFC failure or both boots A and B of the same engine

are supplied 200 sec afler eng cycle beginning or Boots A (B} of boih engines are

supplied while boots B {A) are not supplied 20 sec after eng. cycie beginning.

« See DE ICING MODE SEL FAULT procedure in chapter 2.05.09.

MFC 1B or 2B andfor ADC failure. Discrepancy between outpuits

+ See MODE SEL AUTO FAULT procedure in chapter 2.05.09.
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40.1 DESCRIPTION

Propeller anti icing is performed by resistors installed near the surface of the inboard
seclions of the blade leading edges.
On each propelter, the heat elements are efectrically connected in three blades {every)

pther blade).

The system is supplied with 115 ACW. Two modes are available and automatically
selected depending on the temperature.

TIME SEQUENCE DIAGRAM
MODE SEL : NORMAL OPERATION

LOW POWER CYCLE

: i
SHUPELLLA t PREOPELLER 1 #RGPELLET 2IPAOPELLER 2!

HUANFS 1 3% HIAIRS 2405 HIE R IFS 143 I HE ALES 2 44

MODE SEL : ON

.

0 30 A 4 SECONDS

HIGH POWER CYCLE

FROMELLER
ALALFS 5o

PROPELLER t PATSELLER &
HE ALIES & 4 f B AalES 3 a

cil L1

PROPELLER L
HuAlES 240

40 SECLNDG




!! s ICE AND RAIN PROTECTION 1.13.40

P2 550
AR72
FC.O.M. PROPELLER ANTI ICING JUN 97
40.2 CONTROLS
PROPE TI ICING PANEL
I & o )
__ ) _—‘ . ' 1
. ANTI ICING 2an
AoproP 22 L ORI
PR BT gt oo
- - ON ' TON o Lo
= A A, AL T s
MODE SEL | ‘:‘:" o
. SAl WQ . -
. R T Z R T —_ - 2
= o MODE SEL |
= AN i) '
PY L emlmor _
__J' | MAN ] - ) 3
(D pROP pb
Controls the respective propelier heating elements.
ON (pb pressed in), the heating units are supplied. The ON light

iluminates blue.

pb released The heating elements are not supplied.

FAULT The light illuminales amber to indicate that at least one bfade is not
electrically supplied.

@ ANTI-ICING MODE SEL pb

Controls the duration of propeller anti icing cycles when MAN is selacted on MODE
SELAUTO pb(3).
pb released LOW POWER cycle is selected.
ON (pb pressed in} HIGH POWER cycle is selected. The ON It iluminates
blue.
Note ; = LOW POWER has to be selected when temperalure is between 0°C (32°F)
and - 10°C {14°F).
o HIGH POWER has to be selecled when lemperature is belween - 10°C
(14°F) and - 30°C {- 22°F).
e Below - 30°C (- 22°F) icing problems should be non existant (no
supercogied water).
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Ak

o w B w B o i |

@ MODE SEL AUTQO pb (same pb as ENGINE AND WING PROTECTION|
pb released Normal operation {automatic operating mode)

FAULT

MAN

The ANTH-ICING MODE SEL ph@ is inpperalive.
The cycle selection is provided by ADC 1, MFC 18, ADC 2 and
MFC 2B

['uminates amber and the CCAS is activated when MFC {1B or 2B)
andfor ADC failure occurs {see schematic 1.13.30 p 4A).

The ANTI-ICING MODE SEL pb () is inoperative. In this case, the
HIGH POWER CYCLE 1s automatically aclivaled.

(pb pressed in} The ANTI-ICING MODE SEL pb(2) is operative and
allows the crew to select the appropriate timing cycle depending on
SAT. MAN illuminates white.
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40.3 ELECTRICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING
ELECTRICAL SUPPLY

DC BUS SUPPLY AG BUS SUPPLY
EQUIPMENT C/B) (CB)
Propeller 1 - Nil - AC wild BUS t
anli-icing (on lateral panel PROP1 ANTIICING
PWR PWR SPLY
Propeller 2 - Nil - AC wild BUS 2
anti-iging (on lateral panel PROP2 ANTI ICING
PWR PWR SPLY
Prop anti-icing DC EMER BUS
CTL and Ind {on lateral panel PROP CTL
and IND)

Noie : Propeller anli icing is inhibited when Np is below 63%.

MFC LOGIC
See chapler 1.01.

SYSTEM MONITORING
The following condilions are monitored by visual and aural alerts :
- QOne or more blade heating unit {s) inoperative.
» See PROP ANTI-ICING FAULT pracedure in chapler 2.05.09.
- MFGC 1B or 2B andfor ADC failure, discrepancy between outputs.
« See MODE SEL AUTO FAULT procedure in chapter 2.05.09,
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| 404 LATERAL MAINTENANCE PANEL

On the RH Maintenance panel, controls are provided for maintenance purposes only,
to check propelter anti-icing system.

PROPELLER ANTI-ICING TEST PUSH-BUTTON

ROFA-OT-i5-40+-008-R00124

rf
PROP A
/ICING

CALUTION
PLSH ONLY
PROP AUKNING

o7

This yvarded push-button is used to check the propeller anti-icing system functioning.
it must only be operated on ground, with propeliers above 63 % NP

Test procedure :

— Aircraft on ground, propellers = 63 % NP
- Mode setect (overhead panel} : NORM.

— Push test Butten.

— The system performs a short anti-icing cycle.




»

AIR72
FC.O.M.

ICE AND RAIN PROTECTION

WINDOW HEAT

1.13.50

P

00

DEC 96

L
50.1 DESCRIPTION !

The cockpit windows are elecincally heated :

— The front windshields for ice prolection and defogging.
— The side windows for defogging only.

The front windshields are protected against ice formation by an electrically heated
transparent film tncorporated between ilwo plies of glass. It 15 supplied with
200 VACW, and temperature is controlled by an electronic controller which keeps the
outer windshield temperature over 2°C {3%°F). The inner surface remains above 21°C
{76° F) to prevent rmst formalion.
The side windows are protected by an electrically heated system consisting of small
wires embedded between two plies of glass. [t is supplied with Z8 volts 0C and keeps
the inner temperature over 21°C (70°H).

| 50.2 CONTROLS |

 WINDSHIELD

HTG

L .

FAULY |

L T —

_OFF |

R
img‘u - —1)
O-F

——

K —3

K \ bl — ~ -
= . ,f ' {

o T 1 — .
I \‘:._._._IE_ F ;
b b -
=z : :{ = - _ ]
= ANTI ICING 24w
= 1
L £ VAR e n |SREYMODOWS
2 el EEe L G| (it -e—(2)
S LT = | -
e ke I L — — '
: \_‘L] e 2l I;"" ’
b . _-i‘_' -_'1"-\.' S
- ve sy j
: e ]
x .
k-3

(*) WINDSHIELD HTG L or R pb

Conlrols activation of window heat syslems :
Power is supplied to the associated window heat system,
{ph rzleased} Window heat systern is deactivated. The OFF light

Ph pressed In
OFF

FAULT

() SIDE WINDOWS

illuminates white,

The light illuminates amber and the CCAS is activated when there
is a power loss. The Jight also illuminates during MFC test.

fils]

Contrels activation of side windows heat systems.
ipb pressed in} Power is supplied to both side windows heat

ON

Ph relcased
FAULT

systems, ON light ifluminates blue.
Side windows heat systems are deacti

vated.

The l:ght illuminates amber and the CCAS /s activated when there

is @ power loss,
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50.3 ELECTRICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING

ELECTRICAL SUPPLY

EQUIPMENT DC BUS SUPPLY AC BUS SUPPLY
{C/B) {C/B)
LH ~ Nil AC Wild BUS 1
Front windshield {on lateral panel | FRONT
supply WINDOW HTG)
Front windshield - M. ACW BUS 1
control {on lateral panel FRONT CTL
and
CAUTION}
Front windshicld alert DC BUS 2 - Nil
{on lalteral panel WDSHLD IND
L)
Side window supply DC BUS 1 — Nil -
and control {on lateral panel SIDE WDO L
CTL)
AH ~ Nil - AC wild BUS 2
Front windshield (on lateral panel R FRONT
supply WINDOW HTG)
Front windshield — Nit — ACW BUS 2
contrel {on lateral panel FRAONT CTL
and
CAUTION}
Froni windshield alert DC BUS 1 Nil —
{or lateral panel WDSHLD IND
R
Side window supply DC BUS 2 — Nil -
and control {on laterai pa(r:]_tral SIDE WDO R
b
Side windows alert DC ESS BUS - Nii -
ton lateral panel side window
CAUTION)

MFC LOGIC
See chapter 1.01.

SYSTEM MONITORING
The tollowing condition 1S monitored by visuat and aural alerts :

- Loss of window heatirg.
+ See WINDOW HTG FAULT procedure in chapter 2.05.09.
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| 60.1 DESCRIPTION |
To prevent icing on air data sensors, electrical heating is provided for
CAPT, F/O, STBY pitot tubes
~ CAPT, F/O, STBY left and rght static ports
— F/O alpha {angle of attack) probe
-- CAPT alpha {angle of attack) prohe
TAT probes
The prabes are heated both on the ground and in flight, except TAT sensors heating
which are inhibited on the ground.

onz cowtaoss|
PROBE HEAT PANEL

i (2)

ALPHH'

ST-FHTW
2 (3)
: Fo_ | &
j.' P
2 \8)

(D) PITOT lights
Hluminate amber and the CCAS s activated if
- In flight or on the ground, the associated prtot 15 not heated

(2} ALPHA, TAT lights

Hluminates amber on the CCAS is activated when the respeclive probe is not
heated.

() STAT fights
Muminate amber and the CCAS is activated when the respective probe is not
heated. In fight, static porls are nol monitored by CCAS.

() CAPT STBY F/0 pbs
Control the activation of probe heating of their respective circuts.

ON : {pb pressed in) Probe heating 1s activated.

OFF : iph released} Probe heating ts deactivated. DFF light illurminates white.
Boanertive PRORF HFAT linht illiiminates amhber
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’_50.3 ELECTRICAL SUPPLY/SYSTEM MONITORING
ELECTRICAL SUPPLY
EQUIPMENT BC BUS SUPPLY AC BYUS SUPPLY
(C/8) {C/B)
CAPT ACW BUS 1
Pitos tubes ~ Nit - {on lateral panel PITOT}
Alpha probe Wit - ACW BUS 1
{on lateral panel ALPHA}
Static ports 0C BUS 1 - Nil -
{on fateral panel)
Alerts OC ESS BUS - Nil -
jon lateral atert CAUTION)
TAl prabe - Nil - ACW BUS
(on lateral panel CPT TAT)
F/0 ACW BUS 2
Pitot tubes - Nil - {on lateral panel PITOT}
Alpha probe - Nil - ACW BUS 2
{on lateral panel ALPHA)
Static ports DC BUS 2 - Nil
{on lateral pancl)
Alerts DC BUS 2 — Nit -
{on lateral panet CAUTIOQN)
TAT prohe — Nil - ACW BUS 2
{on latcral panel F/O TAT)
STBRY ACW BUS 1 and 115 VAC
Pitot tube ~ Nil -- STBY BUS
{on lateral panel STBY
PITOT NORM SPLY and
EMER SFLY}
Static ports OC BUS 1 ~ Nil -
{on lateral panel LEFT, RIGHT)
Alerts OC ESS BUS - Nt -
{on lateral panel CAUTION)

SYSTEM MONITORING

The foliowing coendition is momtored by visual and aural alerts :
— Probe (s} not heated
+ See ALPHA PROBE HTG FAULT procedurc or PROBE HTG FAULT {except ALPHA
PROBES} procedure in chapter 2.05.09.
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70.1 DESCRIPTION

Rain removal from front windshields is provided by two wipers : each wiper is driven
by a two speed electnc motor. They are controlled by two WIPER selectors on the
overhead panel : one for the Captain, and one for the F/Q. Maximum speed to operale

the wipers is 160 k.

DD IDIDITIZTIDIIDDW

ROFE-%1

70.2 CONTROLS
= CAPT WIPER
= BLOW FAS]

S Y

=

WIPES rotary sefector

S

=

NS =

< »

Conirols the windshietd wiper on the asscciated side.

FAST wiper operales al 130 cycles/mn.
SLOW  wiper operates at 80 cycles/mn.

OFF wiper operation stops at the end-of-travel {Park) position,

70.3 ELECTRICAL SUPPLY

EQUIPMENT DC BUS SUPPLY
{C/B]
Captain wiper DC ESSBUS
(on laleral panel CAPT)
FIO wiper DCBUS 2

{on lateral panel F/0)
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The landing gear consists of a forward retracting nose gear and two retractable main
gears mounied partialty in the side pods and partally in the fuselage. They are
hydraulically cperated. Gear doors enclose the landing gear bays.

Each main year assembly has an oieopneumatic shock absarber and is equipped with
two wheels, Each main wheel is fitted with brakes and anti-skid.

The two wheel nose gear assembly includes an oleopneumatic shock absorber and a
nose wheel steenng system.

In case of hydrawlic or electrical power supply failure, the Janding gear may be
extended by gravity.
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20.1 DESCAIPTION

MAIN LANDING GEAR

UPLOCK 80X

FREE FALL ASISTER
{GAS ACTUATCR)

e
ACTUATOR ——~

UNLOCKING
ACTUATOR

NOSE LANDING GEAR

i m —
L{\_ (e @;__ Tff] - UPLOCK BOX
T j ] e ACTUATING
e T " T CYLINDER
STEERING SWIVEL
VALVE
) ﬂ\“@ STEERING
STEERING FEED é“»-_ - ACTUATOR
BACK SYSTEM T ToEx —
. SHOCK ABSORBER
n OUTER CYL
TOWRNG LUG - - =,

SHOCK ABSORBER
INHER CYL.
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MAIN LANDING GEAR DOORS BINCpC) m_\:\\?\\
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:E-——_i@ ﬁ; L) 7 ﬁﬁéf“x\&
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"/ ffi f?ﬂ
){"’ /.’;' " .‘] I{.-'"“w.
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(-—rf"fff,f’ A '
L7 J MOVING
f -
(3.
(2,
- D

BFA-01-14-20-002-A001AR

S W DOWN
GEAR POSITION DETECTION AND INDICATION SYSTEMS

The landing gear position detection and indication systems consist of two

independant systems.

Primary system is managed by MFC module 1A. The associated gear position is

displayed on the main instrument panel.

Secondary system is managed by MFC module 2A, The associated gear paosition is

displayed on the overhead panel.

Each system uses its own detectors and indications :

— down lock and air/ground signals from proximity sensaors,

— up lock signal from mechanical kit switches.

Each system commands gear extension and retraction, gear anti-retraction system

and the warning associated to “LDG GEAR NOT DOWN”,

Nete : Gear must be considered down when one system indicates three green lights (W)
Each system has its own WOW circuit : WOW 1 into MFC moduwie 18 and
WOW 2 into MFC modute 28.
The WOW signals are used by the MFC to have the system using WOW

nfnrmatiano cwanibtehnd ta tha anneanenta ndefrom sl amadiniondias
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GEAR NORMAL OPERATION

Landing gear extension and retraction is performed by a control lever located on the

cenler inslrument panel.

The MFC electrically controls the landing year selector valve located in the LH main

landing gear fainnyg. This valve supplies hydraulic pressure {green system) to :

— Gear extenston hydraulic line, The setragction line is then connected to tank return for
exiension.

- Gear retraction hydraulic ine. The extension line is then connected to tank return for
retraction.

Note 1. The main gear wheels are automatically braked as soan as the fever is

_____ selected up.

Note 2 ;. As soon as the gear is locked In the sefected posifion, hydrauic pressure is
refeased from the connecling line.

Uplocking s mechanically achieved. Unlocking is hydraulically achieved.

Down tocking is achieved by means of a dual alignment felding side brace. Locking

springs acl as secondary alignment and ensure locking independently of hydrauvlic

pressure availability. Unlocking is hydraulically achieved.

Fach main gear incorporates a door mechanism linked to it. The door 15 therefore

gperated by the gear during retraction and extension.

Four doors close off the nose gear well and restore the fuselage prefile. The doors are

actuated mechanically by the gear itself. The two forward doors will be closed after

gear extension white the two aft wifl remain open.

Landing gear can not be retracted as long as !east one gear shock absorber senses

weighl on wheels.

GEAR EMERGENCY EXTENSION

In the event of normal system failure the landing gear can be extended mechanically.
The system Is conlrolled from the flight compartment by means of & push/pull handle
which permils landing gear mechanical unlocking. The fanding gear extends due lo
gravity and serodynamic forces. Main Janding gear extension is assisted by a gas
actualor. Nose Janding gear is assisted by a mechanical device.
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| 20.2 CONTROLS
LDG GEAR CONTROL PANEL
K

(“LDG GEAR

1 4-20-004-3001A%

HOF A=

(1) Landing gear control lever

The lever musi be pulled out prior to selecting one of the lwo possible positions :

Up The landing gear retraction is selected.
Down The landing gear extension is seiected.

A red light is incorporated in the lever. Light will iluminate and the CCAS will be
activated through the MFC, whenever any gear is not sensed down and tocked by

the detection system.

(2) landing gear position ind.

Displays he year position as seen by MFC 1. V/ ilffurmsnates green when respeclive
down lock is sensed engaged. UNLK sdliuminates red when respective gear is not
focked in the lever selected position or, if on the ground, the uplock bex is nat in

the open position.
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LDG GEAR POQSITION IND OVERHEAD PANEL

LDG GEAR 2%V

A 1A-25-005-A00L 44

UNLK -‘u_NLK G@
(v fv -
DA A1 4

GOEA-O1

Displays thi gear position as sensed by MFC 2. 7 illuminates green when respective
down lock is engaged. UNLK iHuminates red when respective gear is not locked in the
lever selected position, ot if on ground, the UPLOCK box is not in the open posilion.

LDG GEAR EMERGENCY EXTENSION HANDLE

AOFA-01-14=20-0053-R0014R

Pulling the handle above the pedestal level will urlock the tanding gear.
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20.3 ELECTRICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING

ELECTRICAL SUPPLY

Landing gear CTL Ind and
alerl

Secondary deteclion
system Ind and Alert

Weight on wheels
{air/ground detection|
System 1

System 7

EQUIPMENT DC BUS SUPPLY
{C/B)
Primary detection system 0C STBY BUS

0C BUS 2

0C EMER BUS

dC BUS 2

{on lateral panel LDG GEAR CTL)

{on lateral panel ND and WARNING)

{on fateral panel WOW SYS 1)

{on lateral panel WOW SYS 2)

MFE LOGIC See chapter 1.01

SYSTEM MONITORING

The followang conditions are monitored by visual and aural alerts :
- Any gear not secn down locked, and FLAPS normal landing position, and

ZRA < 500ft

« See L/G UNSAFE INDICATION procedure in chapter 2.05.07.
~ Any gear not seen down locked, and at least one PL at FI, and ZRA < 500 fi

« See UG UNSAFE INDICATION procedure in chapter 2.05.07.
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20.4 LATERAL MAINTENANCE PANEL

W.0.W. SELECTOR

On the RH maintenance panel, a seleclor enables the weight on wheels systems 1o
be selected to the "in Flight” position when on the ground. for maintenance purposes.

WEIGHT
ON WHEELS

TLEGRLES

. CAJTION BEFORL
: SELECTING FLT
2 . 'WODE CHEGK
- AIRCHAI-T S10PPED
. _ EXHALIST MODE - NORM
! " SIICK PLUSHER - OFF
' 1 Alft BLEED OFF |
3 0 NoRM RANAR : OFF I

1]

Mode Selector
Controls the ovarriding of weigh! on wheels system.
NORM The system works normally.

FLT The systems are forced to the in"FLIGHT" position. "MAINT PNL" light
illuminates amber on the CAP.
FAILURES READOUT DISPLAY

The right side maintenance panel includes a readout display for failures of systems
linked to the MFC. Landing gear malfunctions are indicated when the rotary selecior
is selected on the WOW/LDG position.

BITE ADV DISPLA
L . . MFC
I DATA BITE
F F F F . BUS LOADED

NORM "t e

; ERS LT wow & i.G E ’

. . m

. 4 '

; L . + DODRS MAG
R ) -3 e ' w BOOTE IND
s ‘ : : ' PTAERS TEST

. | . . =
_ - MISC2® || % NAY
5 _ 1* e

4F
92
[wn]
X
A
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| 30.1 DESCRIPTION | {See schematic p 3/4)

Nose whee| steenng is provided by meaps of & servomechanism mechanically
controlled from the fhight comparimeni and powered by 1ne blue hydraulic system.
Control is achieved using the steering control hand wheel mounted on the capiain’s
lateral console. Nose steering angle is £+ 60°. Nose wheel deflection of £ 91° Is
possihle during towing with no pressure in the system.

An tnternal mechanism returns the wheel to eentered posilion when the aircraft is off
the ground.

A swivel valve shuts off hydraulic pressure to the steering system when the nose
landing gear 1s not bocked down and pressure is also shut o by a solenotd valve when
the main and nose gear shock absorbers are not compressed.

Note : Should any gear nise from ground after all gears have been compressed, the
~ steering control will be maintained as long as one gear al teast, stays on ground.
A switch is provided to deactivate the steenng system if required.

In case of either steering system deactivation or blue hydraulic pressure failure, the
aircralt can be guided using differential braking and/or differential engine thrust.
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Lsﬂ.z CONTROLS
N/W STEERING SW

N/wW STEERING

ROFh-Cl-lda30-007-4001AR

his guarded sw controls activation/deactivation of the nose wheel steering system.

It is a guarded type in the ON position.

ON  the steering saolenoid valve is electrically armed. The solencid is energized
when the steering relay is excited. The valve opens when the steering
hydraulic conirol is actuated.

OFF  unpressurizes the steenng system by de-energizing the sotenoid valve,

STEERING HANDWHEEL

- L R ="
II.—_.-H - ) 1
-
- e

ROFA=GDL=-14=-30-002-B001AA

- {" ——
- 5 . L lll"‘ -
- R T
- .ll_’..\.. _-\-:'_'-'-‘\—-\:__T- "j __.-"/
[ T /5'“5
""A_,J\H_"“' -

The steering handwheel controts the nose wheel steering angle
up ta 60° in cither dircclion :

— Clockwise : steering to the right

— Counter clockwise : steenng to the left

Note . Nose wheel steering is self centering after hfi-off.
[30.3 ELECTRICAL SUPPLY

EQUIPMENT AC BUS SUPPLY (C/B)

Nose wheel steering selection valve DE EMER BUS
fon laterat panel  STEERING
VALVE)
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— —JL_.."{* —— " —————}BLUE TANK
L —
A
CONTROL
HELAY L MFC
-
|
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e —— = T - - e
(e, e 2Pl STEERING v
B ¥ conroL

| ——

STEERING
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30.1 DESCRIPTION |

WHEELS AND BRAKES

The four main gear wheels are eguipped wilh multidisc carbon brakes, each operated

by one set of five hydraulically powered pistons.

Two modes are avatlable

— normal, controfied by pilot's brake pedals and supplied by green system.

- emergency and parking confrolled by the emergency and parking brake handle and
supplied by hlue system.

Each brake is equipped with an automatic adjuster, a wear Indicator pin, and an

overheat detector.

The wheels are fitted with tubeless tires

The main gear wheels are braked automatically as soon as the pilot selects up the

landing gear control lever.

The main gear wheels are fitted with fusible plugs which protect against lire and

wheel burst in the event of averheat. These fusible plugs are designed to release

internal pressure when the wheel temperalure exceeds 177°C/350°F

ANTI SKID SYSTEM

The antiskid system is provided as soon as the gear is down and locked, and as long
as the aircraft specd exceeds 10 kts.

Each wheel and each pair of external or internal wheels are monitored,

The aim of the system is 10 provide the maximum stopping performance by controlling
brake pressure in order to minimize wheel slip, brake and tire wear, depending on
runway conditions,

Touchdown protection is ensured {$pin up, locked wheel),

The system consist of :

- 4 wheej speed transducers {one per main gear wheel),

— 1 ¢ontrol box,

- 1 antiskid module,

A reference velocity signal is elsborated. The anti skid applies a deceleration faw
continupusly adapting the actual wheel speed to the reference speed.
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LOCKED WHEEL PROTECTION

The system includes locked wheel protection to preciude tire scuffing. The crossover
is applied between R.H. and L.H. inboard and between fH. and L.H. outhoard. For
vefocities above 23 kis a speed differential of 50% or greater between the two speed
signals will result in generation of a locked wheel signal and thus in release of brakes.

TOUCHDOWN PROTECTION

At main gear compression, the braking action ¢s inhibited as long as wheel spin up
I below 35kt or for 55, in order to preclude inadvertent brake appiication priar to
wheel spin up on low Triction pavements or with light wheel vertical joading.

In the event of eletrical supply Ioss, the antiskid is no more operative and brakes are
directly operated.
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40.2 CONTROLS
PILOT BRAKE PEDALS

-ADDLAA

Bl-i4-40-00d

BCFA-

EMERGENCY/PARKING BRAKE HANDLE

=14-40-004-BAO0144

AOFA-0L

PARKIMNG

Controls emeryency and parking braking mode through Lthe emergency and parking

melering valve. Springloaded to the OFF positian.
EMER A metered pressure is applied to the brakes.

PARKING  Full pressure is applied to the brakes.
CAUTION : Brake handle applies braking without any antiskid operation.
Note 1 : In rase of hydraulic power system failure, the brake accurmulalor allows at

least six braking applicaltions,

Note 2 : When brake handle is not in the fully refeased position. amber " PRKG BRK
caution light iffuminates on CAP and is taken into account by the 1/0 CONFIG

warning systerm,

BRAKE TEMP INDICATCR T

—

BRK TEMP |
: TRy C—

: ==k 4 | HOT J

: b'.aﬁuliﬂl” '-

"HOT” light

The light ilurminales amber and the G CAS is activated when at |east one of the brakes

temperature exceeds 150°C.
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BRAKES PRESS IND

TA-31-14-48-00%-A001AR

() HYD SYST press ind,

Blue and green hydraulic system pressures are displayed. Normal value is
3 000 PSI

(2) BRAKE ACCU press ind,

SAl-50-0 5 -BO0T LA

ARFA-TI]

ANTI SKID PANEL " ANTISKID

Displays the pressure of the accumulator supplied by the blue system.
Norrnal value is 3 000 PSI
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(1) ANTI SKID pb

Contrals activation/deactivation of the antiskid system.

{pb pressed in} antiskid system is activaled.
OFF  (pb released) anliskid system is deactivated. OFF Lght illurninates white.

(2> Antiskid channel FAULT lights

Muminate amber and the CCAS is activated if a failure is detected in the associated
channet. Antiskid is lost on the associated wheel.

(3) TEST pb.

Press the hutton initiates an automatic sequencial test ta verify the primary antiskid

protection capabilities of the systern. The test duration is approximately three

scconds in flight and six seconds on ground. Il inittated on ground when brake

pedals are depressed, Lhe test duration is sufficient 1o allow observation of the

brake compression and release, thereby allowing system verification testing 1o be

performed.

CAUTION : Do not perform the test on the ground, engines runming, without
parking brake set.

The antiskid channel FAULT lights illuminate during the test. If one channel rs

sensed as failed, the assaciated FAULT light remains illuminated.

Note : The test is inhibited when wheel speed exceeds 17 kt
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" 40.3 ELECTRICAL SUPPLY
40.3 ELECTRICAL SUPPLY/SYSTEM MONITORING
ELECTRICAL SUPPLY
EQUIPMENT OC BUS SUPPLY
(C/B}
Antiskid control For DC ESS BUS
inboard wheels (on tateral panel INBOARD WHEELS)
Antiskid contrel for DC EMER BUS
cutboard wheels (on {ateral panel OUTBOARD WHEELS)
Antiskid caution DC STBY BUS
syslem {on lateral panel CALTION)
Emer Bruke accu DC STBY BUS
pressure ind. {on lateral panel PRESS IND)
Brake tcmp DC STBY BUS
system (on lateral panel MONITORING SYS)

SYSTEM MONITORING

The following conditions are monitored by visual and aural alerls :

- Anti skid channe! loss {power loss or loss of transducer or valve continuity)
+ See ANTI SKID FAULT procedure in chapter 2.05.07.

- Brake temgperalure over 150°C.
» See BRK TEMP HOT procedure in chapter 2.05.07.
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404 LATERAL MAINTENANCE PANEL

BAK TEMP TEST

On the RH mainlenance pancl, a tesi pb is used to test brake overheal deteclion
system. When depressed, MC flashes amber, HOT amber fight fluminates, WHEEL
amber fight illuminates on CAPR SC is sent by the CCAS.

AGFA-C1l-1d-d3-007-A00:RA
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10.2 CONTROLS
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1.15.20 ADF SYSTEM
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30.1 DESCRIPTION
30.2 ELECTRICAL SUPPLY
1.15.40 GROUND PROXIMITY WARNING SYSTEM
40.1 DESCRIPTION
40.2  CONTROLS
40.3  ELECTRICAL SUPPLY/SYSTEM MONITORING
40.4 SCHEMATIC
1.15.50 WEATHER RADAR
50.1 DESCRIPTION
50.2  CONTROLS
50.3  ELECTRICAL SUPPLY
1.15.60 GLOBAL NAYIGATION SATELLITE SYSTEM (GNSS)
50.1 DESCRIPTION
£0.2 CONTROLS
60.3 ELECTRICAL SUPPLY
60.4 SCHEMATIC
1.15.65 OMEGA (if installed)




n ) NAVIGATION SYSTEM 1.15.19
P1 | oot
AR 72
FC.OM. VOR/ILS/MKR/DME SYSTEM DEC 96

10.1 DESCRIPTION

The aircraft is equipped with :

- two VOR receivers

- two ILS receivers

- one MXR receiver

- one DME interrogator/receiver

- one additional DME interregator/receiver optionat

Note. VOR 1 1151 and MKR are integraled in @ common box, as are VOR 2 and
iLs 2.

VDR
The two VOR receivers are independent, bul use & common VOR antenna located on
top of the vertical siabilizer. £ach receiver is individually controlled by the associated
NAV control box on the glareshield panel : VOB 1 on the LH side, VOR 2 on the RH side.
The receivers are designed for reception of one of the 160 channels with 4,05 MHZ

spacing 10 the 108.00 to 117.95 MHZ frequency range. The VOR audio signals are
transmitted Lo the Remote Control Audic Unit,

‘ EHSI 1 \ I EHSI 2 \

L i
CAPT SWITCHING + - 3 }_ — — 7 FfOSWITCHING
! o o
ATIMDG  vORILS  Ee6 EFISSG_ VORMLS  ATIMDG
| FAG 1 FiO s ‘l FiO ! ' mﬂi| etz | [oeere
IECRE EE1 KO3 o | Los | o]
BUS |
ASCB |
| # I—-r\ |
, ECP1 |—»= SGU1 1 5GU2 =- ECPZ
| L |
. I i |
2 1 wvomr [AEO o) gcay |20} yoRa )
3 FDAU - —
5 NAV. GONT ANTENNA NAY. CONT.,
L BOX 1 T BOX 2
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ILS

The two ILS receivers are independent but use a common LOC antenna used for the
VOR systems and a cammon G/S antenna. Each receiver is individually controlled by
the associated MAV control box on the glareshield panel : ILS 1 on the LH side, ILS 2
o the RH side.
The receivers operale for localizer reception in the 108 MHZ 1o 112 MHZ VHF range
and {or yhideslope reception in the 329 to 335 MHZ VHF ranye. Each of the 40 localizer
channels s combined with a matched glidesiope channel. The ILS audio signals are
transmitted to the Remete Control Audio Unit.

EADM 1

EHSI |

[

EHSI 2

EADI 2

| |
T | |
- — _
. _ l I
. L 1
| I I
| CAPT SWITCHING | | F/O SWITCHING
! ATTHDG VORALS EAS 53 EFIS 50 YOAALS ATTHOG
ATTHDE | ESS3  VORALS | ATIHX
. [ Fio1 w0 | Mrot | [cwrz] {owrz] [owrzl
: SYs? 8van J' 1 ars SVS1 5¥51
Il {, — {_ L ——
‘ ECP 1 ECP 2
"'-—J ———
SGU 1 K BUS ASCB r| sau2
..'-\._I - _ /;"
2 : im0 |, - AUDIO_|
o LS 1 e R.C.AL LS 2
= A G/S ANTENNA
ZFDAL) ~-— ‘ e |
. -
S NAV. GONT. NAV. CONT.
z BOX 1 L LOC ANTENNA BOX 2
- R
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MARKER

The MARKER beacon receivers are connected to the marker antenna and are
controlled by the NAV 1 and the NAV 2 control hoxes. Quter, middle and inner or
airways markers signals are recesved and processed for visual display and audic
annunciation.

Information coming from YOR/ILS/MKR is digital,

The visual signal is displayed at the bottom right comer of the EADI,

Only MKR 1 audio signals are transmilted.

The marker audio signals are transmitied to the Remcte Control Audio Unit.

On the captain’s side panel, a switch allows selection of marker sensibivity {LO or HI).

CAPT SWITCHING FO SWITCHING
ATTHOG VORALS EFIS &84 ATTHDG VORILS EFIE 85
A 3 _ AL
FIO1 -F.'m Fio carra || | carte mﬂ
SYED { SY52 EADI1 EADI 2 78! Ry | l | 5Y5 t
1
i — Qj | I |
|
! | |
ﬁ T
aus
ASCD
. /"I_T\.\
sGU1 | 1 5GU 2
T
s S

JL Il

FDAU |- -

MKR 1 MKR 2

RCALU

NAV 1 NAV 2
CTL CTL

ADFA-01-15-10-003-ACI0AA
o
_—
P
@
S
r
[w]

ANTENNA
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DME

ROFA-DE-15-10-004-A020AR

The DME system operates in the 1025 to 1150 MHZ frequency range with 1 MHZ
spacing. DME channeling is accomplished through the NAV 1 control box and DME 2
channeling through the NAV 2 contro! box. The frequency selection s automatically
associgted with the relative NAY frequency, as selected on the glareshield panel. The
DME measures the slant range to the station when the selected MAV station is
equipped with a OME.

OME audio signals are transmitted to the Remote Contral Audio Unit,

DME values are sent to the SGUs and displayed on the EHSIS.

When the DME is in “HOLD” mode, an amber “H" appears on top right corner of the
affected EHSI In this case, the affected DME will remain lacked to the one previous
frequency selected, allowing the NAV conirol box to be used for any other desired
frequency.

[}
CAPT SWITCHING T = v FHO SWITCHING
| %) I
ATTMDG ~ VORILS  EFIS SG EAS 56 VORILS  ATIMOG
fat ]| [ror || [ et lcmz} rlwz'l CWT 2
Sisa gYsa ’sm * 'smuhmli SYst
S A} | Se— l__._..«" —_—
| BUS
AN DME 2
DME1 o »  DME2
ANTENNA © ANTENNA
NAY 1 NAV 2

CONTRQOL BOX CONTAROL BOX
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10.2 CONTROLS | @) [ S
Sl e RO
MEWM

ROFA-Di-15-10-009-A0.0AC

s
\3_'/'

(1) Power, Mode and volume swilches
- Outer knob ¢nables to switch the system ON. The HLD position allows the NAY
frequency 1o be changed, while holding the DME on the current active frequency.

— Inner knoh enables to adjust the volurne of reception.

(@ Frequency select knobs

Contrel the presel or active frequency display.

- Quter knob changes the three digits to the left of the decimal point.

— Inner knob changes the two digits to the right of the decimal point.

@ Frequencies display

— The active frequency is displayed in the upper window.

~ The preset frequency is displayed n the lower window.
(@) XFR/MEM switch

is spring loaded in neutral position.

XFR Exchanges active and preset frequency.

MEM  Cne of the frequencies stored in the memory is loaded into the preset
display. Successive actions cycle the four memory frequencies through the
display.

(5 Compare annunciator fACT)
ACT flashes if the actual radio frequency is net identical to the frequency shown in
the acttve frequency display.

(&) 8T0 button

Aftows to enter the frequencies into the four memory positions.

- Presel the frequency 1o be stored.

— Push the STO button : upper window displays an available memory channet

— For 5 seconds, the MEM switch may be used to change the channel number.

— Push the STO button a second time : displayed frequency is stored in the

displayed channel.

~ After & seconds, the control returns to normat operafion,

() ACT bution

In norma! operation, frequency select knobs {2) changes the preset frequency

display. After a 2 second push on the ACT button, bottom window displays dashes,

the knobs directly act on the active frequency. A second push on the ACT button
enahles a return to normal ooeration,
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e

i8) JEST button

Is used o initiate the radio self-test diagnostic routine.

(s Annunciators

MEM (Mameory) dluminales when a preset frequency is being displayed in the lower

window.

RMT (Remoted illuminates when the NAY cantrol box is being remotely controlled
by an other system (FMS, NCS, ete...}.

HLD {Hold) iluminates when the DME s held to the active frequency at time of
selection. The upper window displays the NAV frequency and the fower window
displays the held DME [requency.

Q0 Light sensor

Automatically adjusts 1he display brighiness.

CRS 1/HDG AND ALT/CRS 2 PANELS

EQF Ol 1% 0008 -ARLINS

(1) CRS 1 knob

r‘;-‘ -.-l
1 N i
N
p=
1 \\
N oL
-
i
;‘;\
"\H_/:'

“-.'__ —r K
©
L PP EAY T L T L L
\_ s /

Selects course on CAPT EHSI.

(2) CRS 2 knab

Selects course on F/O EHSI.

CAPT SOURCE AND F/0 SWITCHING

CAPT SWITCHING

vORILS

F 1
§riz

WORLS

F/O SWITCHING

CART 2

AOFA=-01=-15-10-006-EC1DAN

551

Usad by the captain 1o transfer
N2 VOR/ILS to Nt {CAPTAIN'S)
dewviation bar.
sea 1-10-30

Has same affoct as
CAPT SWITCHING
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MKR SW

AQFA-DLl-t5-10-20)-AC10kKA

o)

ol |

STa [
-

R = .

S Joar R

-E.]_J[:JCH

e e N e o

3Ll

Is used to set marker sensitivity

' 103 EAECTRICAL SUPPLY

COUIPMENT 0C BUS SUPPLY
DC STBY BUS
NAY 1 {on overhead panc) YOR 1}
BC 8US 2
NAV 2 {on overhead panel VOR 2}
DC BUS 1
OME 3 {on overhead panel DME 1)
OME 2 0C BUS 2
{if instafled) {on overhead pane! DME 2)
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| 20.1 DESCRIPTION

The aircraft is equipped with an ADF system. It provides relative bearing indication to
NDB'S or broadcast staliops,

Bearing can be displayed on EHSY and/or on RMI,

The receiver frequency range is from 190 to 1799 KHz.

The ADF antenna is located on top of the {uselage.

The ADF audio signals are transmitied to the Remote Control Audio Unit.

ECF1 ] BGU1 p/—————4 SGUD it ccp 2

ADF
ANTEMMA — ADF CONTROL
BOX

ROFA-OL-15-70-901-400144
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20.2 CONTHOLS
£aliimy o]

ADF CONTROL BOX

o | ? : o :=:‘CI

U N T Y ] @""_{\n
3 r'_ ] |__ I\:, | mew ST M =
2 me's, ) . (O T e OADF

o FE. ] 57O -
2 »&—;_ e i - {(2)
2 i1 P @ L -
: = - | ATty e |
: { . - E{;TfCJ G g )
- Ao L.

o J (103 (») (8)

0 Power, mode and valune conlrols
Outer knob enables to switch the systemn ON, and to choose ANT, ADF or TONE
sysiem mode of operation.

— inner knoh enables te adjust the volume of receptinn.

(2) Frequency select knobs
- The lerger knob changes the 1000's and 100's KHz digits.
- The smaler knob changes the 0's, units and tenth KHz digits. Normal rotation
changes the display in 1 KHz steps, except for the two steps backward following
& rotation, which will change the display in a 0.5 KHz step.

(3) Frequencies dispiay

- Upper window displays the active frequency.
— Lower window displays the standby frequency.

(&) XFAMEM switch
This switch 1s a 3 position, spring loaded loggle swilch,
XFR : Active freguency and standby frequency are exchanged.
MEM : One of the four stored memary frequencies is loaded into the standby
display. When the switch is pushed several times, the four memory
frequencies are cycled.

(5 Compare annunciator {ACT)
ACT ftashes if the actual radio frequency is not identical to the frequency shown in
the active frequency display.

(® 70 button
Allows to enter frequencies into the four memory positions.
— Preset the frequency 1o he stored,
— Push the ST0 buttan : upper window displays an available memory channel,
- For 5 secands, the MEM switch may be used to change the channel number.
— Push the STO button a second time: displayed frequency is stored in the
displayed channet.
- After 5 seconds, the control returns to normal operation,
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(*) ACT button

tn normal operation, frequancy select knobs(2) change the preset frequency
display. Alter a 2 second push on the ACT bution the boltom, window displays
dashes, the knobs directly acl on the aclive frequency. A second push on the button

enables relurn to normal operation,

(t) TEST butlon
is used to initiate the radio self test diagnostic routine.

Annungialors

MEM (Memory] - illuminales when a preset frequency is being displayed in the
lower window.
RMT (Remote) : illuminates when the ADF control box is being remotely

contralled by an other system (FMS, NCS, efc..))

Light sensor
Autematically adiusts the display brightness.

20.3 ELECTRICAL SUPPLY

EQUIPMENT DC BUS SUPPLY
(C/B)
ADF 1 DC STBY BUS
{on overhead panel ADF 1)
ADF 2 (if instaliad) DC BUS 2

[on overhead panel ADF 2)
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| 30.1 DESCAIPTION

The radio allimeter gives accurate height information when flying below 2500 fi and
is particulary useful during the approach phase.

The radio altimeler syslem comprises one transceiver and two anterpae.

The range of the display is from -20 to + 2500 ft. Radic altitude information is
displayed on the boltom right of the EADI.

When radio altitude information is not valid, amber dashes are displayed and systems
using this information may provide undue alarms.

1600 Ft TRIP
ALARM CONTACT CCAS
?
¢
I GPWS
——-#=  FDAU
E
——— = AP
-~
TRANSMIT
ANTENNA EFIS
CONTROL
HEIGHT BOX
RADIC | putPUT
ALTIMETER | N*1 i
TAANSCEIVER ;u- -
FLAG r—
RECEVE | | ALARM " 5GU 4 EADI 1
ANTENNA CONTROL _ o
' | —
|
% L.
= MANUAL r;'
3 TEST
. SGU 2 EADI 2
= CONTACT | 1]
: HEIGHT | °T ] |
i QUTPUT ’ |
= N“3 {
s EFIS
> BUS ASCB -}
< (RADIO ALTI TEST INHIBITION) co;g;mr_
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| 30.2 ELECTRICAL SUPPLY

EQUIPAMENT

DC BUS SUPPLY
(C/B)

Radio altimeter

0C BUS 1
{on overhead panel RAD ALT}




!E i NAVIGATION SYSTEM 1.16.40

P 001
AR 72
EC.0M. GPWS DEC 96

40. DESCAIPTION |  (See schematic p 9/10)

The Ground Proximity Warnming System (GPWS) provides visual and aural alerls in
case of dangerous flight path conditions which would result in inadvertent ground
contact if maintained. The system generates aferts only between 50 it and 2500 ft
AGL.

Six alert modes are esiablished with defined danger envelopes :

— Mode 1 excessive sink rate.
Mode 2 excessive lerrain closure rate.

— Mode 3 descent after take off.

- Mode 4 inadvertent proximity to terrain with landing gear or flaps not in landing
configuration.

- Mode 5 descent below LS glideslope.

- Mode 6 descent below minimums.

The GPWS includes :
A GPWS computer
- Two GPWS/GS hights
- A GPWS FAULT amber light on CAP
- A GPWS selector
- Several aural alert channels

Far operation, the system requires data supply from ADC 1, ILS 2, radio alimeter,
flaps posilion transmiller and year lever position transmifter.

Mode 5 is active whenaver a valid LS glideslope signal is supplied. If the ILS
converter signals no computed datu, mode 5 alert is inhibited. The mode 5 afert is also
inhibited in back course operation.

Visual alert is provided :

- in mode 1, 2, 3, or 4 by illumination of the GPWS red lights, one on each pilots
panel.

— In mode % by illumination of the GS amber lights, one on each pilats panal.

The aural alerts are voice alerts which segregate the various alert modes.

Meode 5 alerts may be inhibited by pressing one of the GPWS/GS pb below 1000 ft.

The GPWS selector on the captain side panel is provided to avoid nuisance alerts in

mode 4 caused by flap position when a landing has to be performed with reduced flap

setting. In case of GPWS malfunction, all alerts can be inhibited by selection to QFF

The system can be tested on ground and in flight above 1000t radio height by

pressing one of the GPWS/GS It
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ALERT MODES

MODE 1 : EXCESSIVE SINK RATE

RCFA-O1-14&-4¢-002-200152

When the aircraft penet-ates the outer envelope, the “SINK RATE” voice alert is given
and the red GPWS waming Its 1ilu